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he Outlook 


A Confession of Failure ? 


P to Saturday, September 7, the object of the Luft- 
wajfe was clear. That force was trying its hardest 


to paralyse the R.A.F. Fighter Command by 


attacks on its aerodromes and on the factories which 
make fighter aeroplanes, while at the same time trying 
to over-work the fighter pilots. Evidently the High Com- 
mand realised that until the Fighter Command was ren- 
dered ineffective it was impossible to do anything towards 
putting the Bomber and Coastal Commands out of action. 
The prospects of invading Great Britain, thin as they 
must be at any time, call for a measure of surprise and 
also for a comparatively quiet period in which to com- 
plete the preparations at the ports on the Continent. 
While the machines of the Coastal Command spied out 
pretty well everything, surprise was out of the question ; 
so long as the Bomber Command continued to wreck the 
barges, a start was problematical ; and if, supposing the 
sca had been crossed and the place selected for disem- 
barkation reached, British bombers could rain bombs on 
the landing troops, the chances of the Germans establish- 
ing themselves on shore were very remote. Therefore, 
everything hinged on the destruction of the powers of 
the Fighter Command. 

The attacks of the Luftwaffe on the aerodromes and 
factories met with very little success. Well-organised 
aerodromes can continue to function even after a 
deal of bombing. The mass daylight raids cost the 
enemy dear in machines and crews. The German High 
Command never refuses to face heavy casualties if only 
its object can be obtained, but obviously in this case the 
result did not justify the losses. Daylight bombing, the 
Germans hold. is the only form of air attack which gives 
satisfactory results, but daylight bombing also gave too 
good a chance to British fighters to defeat the objects 
of the raids. There seemed no profit in continuing those 
lactics, but what was to be done? 


good 


The New German Tactics 


CCORDINGLY, so we read the situation, on the 
A night of Saturday, September 7, the previous 
tactics were abandoned, at least for a time, and 
all energies were turned over to night-bombing of Lon 
don. The Germans themselves do not expect military 
results from night-bombing, and the chances of crippling 
Britain’s war effort to any useful extent by a lucky shot 
in the dark were remote. Even when weather conditions 
on the morning of Friday, September 13, permitted a 
prolonged raid by daylight, the German bombers con- 
tinued to concentrate on London, and the deliberate 
attack that day on Buckingham Palace showed that 
‘‘ frightfulness ’’’ rather than military considerations was 
animating the Lufiwaffe. 

These raids on London have been full of 
tragedies, and they have done some damage to public 
buildings which the whole civilised world deplores. St. 
Paul’s Cathedral was only saved from demolition by the 
heroism of a party of sappers. There has been consider- 
able inconvenience caused to nearly all sections of the 
population, from the King and Queen downwards. But 
nothing has been achieved which will prevent the British 
Empire from winning this war. Did the German High 
Command hope for any more concrete result? We can- 
not believe that it did. The only plausible explanation 
of this sudden concentration of effort on blind attacks 
on the Capital is that the Germans had realised the failur 
of thei previous tactics, and wished to avoid the admis 
sion of failure by starting on some other spectacular 
exploit which would please their people. 


The Effects of Weather 
URING the first ; nights of the 
London raids the weather was mainly clear. There 
were clouds in places on the first two nights but no 
colid bank. Experience through many years of air exer- 
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four days and 
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cises had taught that clear skies ought to favour the de- 
fence. Air defence at all times depends in the first place 
on the Observer Corps, and in this war it has not failed. 
No blame can be fixed there. By night air defence (that 
is to say, destruction of the raiders) depends entirely on 
efhicient work by the searchlights and their sound-loca- 
tors. If the beams can catch and hold a raider, it ought 
to be straightforward work for either fighters or guns to 
bring that raider down. But now we British are paying 
a heavy price for years of bad organisation and neglect. 
Flight is not reflecting in the slightest degree on the 
searchlight crews. Many times during the inter-war 
y 2ars we have heard their officers and men bewailing the 
fact that their equipment was out of date. The fact is 
that the searchlights and their men are under the War 
Office, not under the Air Ministry, and for years past 
the War Office scandalously disregarded and starved that 
most important branch of our defences. 

The theories about weather and air defence which we 
mentioned above were proved sound on the morning of 
Friday, September 13, when masses of broken cloud 
with numerous gaps hung over London. The German 
bombers took advantage of these conditions, and spent 
four hours and more over the Capital. Evidently they 
did not need to rely on escorts of fighters, for there were 
always clouds in which they could take cover, and they 
were under no necessity to turn homewards when the fuel 
supplies of Messerschmitt 1ogs were running low. 

To meet the night raiders we have changed our tactics, 
exposing few searchlight beams but putting up heavy 
gunfire. That has had the result of disconcerting the 
German crews, and they have nearly always changed 
course when they met the barrage of shells Some of 
the raiders have been brought down, and the spirits of 
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the population have been greatly cheered by the audible 
proot of an active defefige and by its results. 

There is now ample evidence before the British High 
Command, and we hope they will not be so blind as to 


misread the lesson. - The only sound principle for organ- 
ising air defence is to put every element of it under {| 
Air Ministry. 

eS 
185 / 


S UNDAY, September 15, will live in the annals of 
the Royal Air Force. For over a week the pilots 
of the Fighter Command had been eating thei: 
hearts out because they had been able to do nothing to 
stop the brutal night bombing of London. Many of 
them are London men, and it must have been a terrible 
experience to them to know that their families were in 
danger, night after night, and they were sitting help- 
lessly on their stations. Friday morning, September 13, 
cannot have eased their feelings, for the clouds gave the 
German bombers all the advantage over the defence. 
But on Sunday the German machines came in strength 
and by daylight. From the beginning of the war British 
fighter pilots have aiways fought magnificently, but on 
that Sunday we feel sure that they put more into their 
efforts than they had ever put before. It was vengeance 
on a cruel and vile foe, an enemy of all that is decent in 
humanity. Out of not more than 400 German machines 
which crossed the coast at least 185 paid the penalty and 
will never bomb Britain again. That is not very far 
short of 50 per cent. of the raiders, and means the loss 
to the Luftwaffe of quite 460 airmen. The cost of this 
tremendous victory was 25 British machines, from which 
at least twelve ot the pilots escaped in safety. Seldom, if 
ever, has so great a success been won at so small a cost. 





MR. KENNEDY’S OTHER FAMILY: (L to R, Back Row): Major G. Bryan Conrad, Field Artillery Asst. Military Attache ; 
Major George C. McDonald, Air Corps Asst. Military Attache ; Major Rene R. Studler, Ordnance Dept. Asst. Military Attache ; 
Lt. D. J. MacDonald, U.S.N. Flag Lt. ; Lt. C. G. Campbell, U.S.N.R.; and Ensign W. S. Mailliard, U.S.N.R. (L to R, Centre): 
Major S. A. Greenwell, Cavalry Asst. Military Attache ; Lt. Col. Charles E. Loucks, Chemical Warfare Service, Asst. Military 
Attache ; Lt. Col. Frank O’D. Hunter, Air Corps Asst. Military Attache ; Col. Carl Spaatz, Air Corps Asst. Military Attache ; 
Cdr. Vaughan Bailey (Ret.), U.S.N. Asst. Naval Attache ; Lt. Cdr. W. B. Ammon, U.S.N. Asst. Naval Attache; Lt. Cdr. B. L. 
Austin, U.S.N. Flag Secretary ; and Lt. Francis X. Forest, U.S.N. Asst. Naval Attache. (L to R, Front) ; Col. Martin F. Scanlon, 
Air Corps Asst. Military Attache ; Col. Raymond E. Lee, Field Artillery Military Attache ; Brig. General Strong, Asst. Chief of 
Staff one of the Observers ; Major General Delos C. Emmons, Commanding G.H.Q. Air Force, Army Air Corps, one of the 
Observers ; H.E. The American Ambassador, Joseph Kennedy ; Rear Admiral Robert L. Ghormley, U.S.N. one of the Observers ; 
Capt. Alan G. Kirk, U.S.N. Naval Attache; Cdr. L. C. Stevens, U.S.N. Asst. Naval Attache; and Cdr. N. R. Hitchcock, U.S.N. 


Asst. Naval Attache. 
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Dogfight Doodle : The trails left in the sky after an air fight. 


The Battle of London : Buckingham Palace Bombed : Fighters’ Great Victory 


HE Prime Minister, Mr. Winston Churchill, made a 
solemn broadcast to the nation on Wednesday, Sept 


1! Ihe air side of the war occupied most of his 
discourse, and he also spoke very seriously about the 
chances of an invasion before long Ihe following are 


extracts from his speech :- 

[his effort of the Germans to secure daylight mastery 
of the air over England is, of course, the crux of the whole 
war. So far it has failed conspicuously. It has cost them 
very dear, and we have felt stronger, and are actually and 
relatively a good deal stronger, than when the hard fighting 
began in July. There is no doubt Herr Hitler is using up 
his fighter force at a very high rate, and that if he goes on 
for many more weeks he will wear down and ruin this 
vital part of his Air Force. That will give us a great ad- 
vantage On the other hand, for him to try to invade this 
country without having secured mastery in the air would 
be a very hazardous undertaking Mr. Churchill went on 
to describe the German preparations, and continued: 
“Every man and woman will therefore prepare himself to 
do his duty, whatever it may be, with special pride and 
care. Our Fleets and flotillas are very powerful and numer 
ous. Our Air Force is at the highest strength it has ever 
reached, and it is conscious of its proved superiority—not 
indeed in numbers, but in men and machines. Our shores 
are well fortified and strongly manned, and behind them, 
ready to attack the invaders, we have a far larger and better 
equipped mobile army than we have ever had before. 
Besides this, we have more than 1,500,000 men of the 
Home Guard, who are just as much soldiers of the Regular 
Army in status as the Grenadier Guards, and who are dete1 
mined to fight for every inch of the ground in every village 
and in every street. It is with devout but sure confidence 
that I say ‘ Let God defend the right 

These cruel, wanton, indiscriminate bombings of Lon 


of course, a part of Hitler’s invasion plan. H 


hopes, by killing large numbers of civilians, and women 
and children, that he will terrorize and cow the people of 
this mighty Imperial city, and make them a burden and 
anxiety for the Government, and thus distract our atten 
tion unduly from the ferocious onslaught he is preparing 
Little does he know the spirit of the British nation, or the 
tough fibre of the Londoners, whose forebears played a 
leading part in the establishment of Parliamentary institu 


tions and who have been bred to value freedom far above 
their lives . 

‘This is the time for everyone to stand together and 
hold firm, as they are doing. I express my admiration for 
the exemplary manner in which all the air-raid precaution 
services in London are being discharged, especially the fire 
brigades, w host work has been SO he ivy ind il 0 danger 
ous 

All the world that is still free marvels at the composure 
and fortitude with which the citizens of London are facing 


and surmounting the great ordeal to which they are sub 
jected, the end of which, or the severity of which, cannot 
vet be foreseen It is a message of good cheer to our fight 
ing forces on the seas, in the air, and in our waiting armies 
in all their posts and stations, that we send them from this 
Capital City They know that they have behind them a 
people who will not flinch or weary of the struggle, hard 
and protracted though it will be, but that we shall rather 


draw from the heart of suffering itself the means of inspira 
tion and survival, and of a victory, won not only for our 
selves, but for all—a victory won not only for our own 
times, but for the long and better days that are to come 
Saturday Sept $+ Stated 1! ist ssu iw i 
supreme effort to subdue the R.A I ind = prepar 
the way for the possible invasior Combined with this was 
the beginning of a series of heavy attacks on Londor hic* 
the Germans declared to be reprisals for our bombing oi 
military targets in the Berlin arzea Phe day vened with 



















out any strenuous activity in the air 
Then, shortly after 4 p.m., large 
waves of bombers escorted by fighters 
began to cross the South-East coast 
The first wave was about 150 strong, 
and the second comprised some 200 
machines. They spread out, some 
making for aerodromes while others 
went for the docks in the Thames 
Our fighters attacked them with fury, 
and smote them with great success, 
shooting down 75. The A.A. guns 
accounted for another 28, making a 
total of 103 for the day. Of our 
machines 22 went down, but 14 of the 
pilots escaped by parachute The 
raiders lit large fires in the dock area 

That night saw the first of a series 
of cruel raids in the darkness ovet 
London. Guided by the fires in th: 
dockland = area, some 70 heavy 
bombers flew to and fro over the 
capital during the night, while 
another 30 waited over the coast and 
Channel. At first they dropped more 
bombs on the dock area, then roughly 
up and down the banks of the 
Thames, and as the night went on 
they ended by visiting nearly all the 
districts of the London area and dropping bombs 


broadcast. Ihe searchlights were very active, but for 
the most part the Germans kept high above the 
range of the beams. Very little gunfire was heard, 


and though fighters went up they were unable to inter 
cept the unseen raiders. Much damage was done, some 
thing over 300 people were killed, and about 1,340 were 
injured. The homes of very many more were destroyed, 
mostly the humble homes of poor people living in the 
crowded districts of the East End The fire brigades and 
all the A.R.P. services did splendid work 


A Lurid Scene 


‘THE nights of Sunday, September 8 and Monday, oth, 
were practically repetitions of the Saturday. The raid- 
ing started soon after dark and went on until just before 
dawn, nine hours or thereabouts. Londoners began to get 
into the routine of the business, and made arrangements for 
sleeping in comparative comfort in the shelters. On the 
Sunday night there were some low clouds hanging over 
head, and they reflected the glow of the fires and spread it 
over the whole sky. Cones of searchlight beams framed 
the lurid scene, while every now and then one heard the 
sound of the A.A. guns and the occasional ‘‘crump”’ of 
falling bombs 
Each night there was much damage done, and many 
tragedies were recorded. One delay-action bomb fell just 
outside the northern wall of Buckingham Palace, and when 
it exploded some hours later it did considerable damage. 
The King and Queen were not in residence at the time. and 
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WAR IN THE AIR 
(CONTINUED) 





(Left) Direct Hit: A Short Sunderland 
tombs an Italian submarine which has 
crash dived. 


(Below) Painless Extraction: Troops re. 
moving ammunition belts from a captured 
Me. 109. The German fighters carry rather 
more rounds per gun than do our machines 
but we have a greater number of guns, 





But several hospitals were hit 
and both patients and nurses were killed and wounded. 
Several museums also suffered, but not very badly, and 
the most valuable of the treasurey had been removed long 


there were no casualties 


before to places of safety. More than one church was also 
bombed. All districts and all classes suffered, but inevit- 
ably the crowded districts in which the poor live came off 
worst [he courage and cheerfulness with which they 
bore their misfortunes aroused the most intense admiration, 
especially among American press correspondents, who in- 
formed their papers that the British spirit was unbeatable. 
The King and Queen, whose own home and personal be- 
longings had been damaged, went around the districts which 
had suffered most heavily, condoling with the homeless 
and the bereaved, and everywhere bringing comfort and 
renewing courage. [The Prime Minister made _ similar 
tours. 

After the German loss of 103 machines in the daylight 
raid of Saturday, the Germans seemed a bit out of heart 
about raids by day. On the next day, Sunday, Seplem- 
ber 8, very few raiders came over, and the R.A.F. were 
only able to shoot down five, the A.A. guns for once going 
one better with six. On Monday, September 9, there was 
a resumption of day raiding, and in the evening between 
5 and 6 p.m. 350 enemy aircraft crossed the Kent and 
Sussex coasts That gave our fighters and A.A. guns 
another chance, and between them they shot down 52, 
three of them falling to the guns. We lost six pilots and 
a total of 13 fighter machines. Tuesday, September 1 
was another fairly quiet day, so long as it was dav, and 
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WAR IN. THE AIR (CONTINUED) 
only two enemy machines were brought down. There was _ ing for half an hour or more, during which no engines could 


another busy day on Wednesday, September 11, when 
some 275 enemy machines crossed the coast, mostly head 
ing towards London, though one formation made fot 
Southampton. Again our fighters, including the Polish 
squadron, scored a great victory, and the enemy's losses 
for the day amounted to 89 machines. We lost 14 pilots 
ind a total of 17 fighter machines. 


Changed Defence Tactics 

HAT night a complete change was made in the defence 

tactics of London. Searchlights only showed occa 
sionally, but everywhere the German raiders were met with 
a very heavy concentration of anti-aircraft fire. The din 
was loud, and went on spasmodically all through the night 
It was evident that the German air crews did not relish this 
sudden change of affairs. No longer were they able to 
cruise about at their own sweet will, committing murder 
and spreading havoc without restraint and in_ perfect 
safety themselves. On all sides it was noticed that when 
the barrage broke forth, the sound of the German engines 
died away, as the pilots turned off their course to escape 
the hail of bursting shells Bombs were dropped, of 
course, sometimes, it seemed, to lighten the bomber, but 
also in all probability to give the crew a good excuse for 
making off home. On the whole, the damage done in Lon 
don was somewhat less than on the four previous nights 
Most certainly the sound of the guns had a heartening 
effect on the people in their shelters. They had proved 
that they could endure, but they liked to hear British 
guns striking back at the night murderers. 

This new form of defence seemed to have a discouraging 
effect, and on the night of Thursday, Sept. 12, the raiders 
were far less numerous, and less destructive. The first 
came over at 9.15 p.m., and was promptly met with the 
same concentrated fire from the A.A. guns. Each district 
of the London area had periods of quiet, sometimes last 
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be heard overhead 
rhe morning of Friday, Sept. 13, broke wet and dismal, 
with masses of low cloud and intermittent rain The 
Germans apparently greeted these conditions as being more 
favourable for bombing than a clear night During the 
fine spell their bombers had always been escorted by large 
numbers of fighters, and if the latter were of the Me 109 
type, their tankage limited the duration of the raid to an 
hour or an hour and a half With clouds to give them 
cover, the German bombers saw more chance of eluding 
the British fighters, and during the morning indulged in 
a long raid which lasted from 9.45 a.m. to 1.55 p.m. There 
were frequent breaks in the cloud banks, and through these 
they dropped their bombs. One pilot dived through a gap 
and planted five bombs on or near Buckingham Palace 
The Fighters’ Glorious Day 
WE must hurry on to the notable day of Sunday, Sept. 15 
ih Iwo heavy raids were launched in the daytime, 
one at about noon and the other about 2.15 p.m. Each 
lasted for the usual time of slightly over an hour 
In the midday raid Buckingham Palace was bombed for 
the third time, but the damage was not serious and nobody 
there was hurt heir Majesties were not in residence at 
the time. The fighter pilots, naturally savage at the cruelty 
done to their homeland, and hipped at not having been able 
to do anything much during the night raids, asked for 
nothing better than to see masses of enemy machines 
before them in daylight They fell on them with the cool 
fury which is more dangerous than any Hitlerian hysterics 
Never before have our fighters taken such fell toll of raiders 
During the day at least 187 German machines were shot 
down, and some of them fell in London streets, to the 
great delight of the onlookers. We lost 25 machines, but 
at least twelve of the pilots survived. Géring’s air mastery 
of Britain receded still further into the distance 


. = , ° , , ; , : , 
4 Good Specimen : An Me. 109 shot cown in the south-east. The two synchronised guns lying on top of the engine can be cieariy 
seen and the wing tip s!ots are also errarert. The conical box in the foreground is an emmuniticn container. 
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AIR LOSSES DURING WEEK ENDINGS SEPT. 14 





German British 
By R.A”. By A.A Tota! Aircraft Pilots 

Sept. 8 5 6 i 3 2 
- 9 49 3 52 13 7 

° 10 2 — 2 0 0 
i 80 9 89 24 17 

12 1 2 3 _- — 

13 I i* 2 _ _ 

ee 16 2 18 9 3 
Totals .. 154 23 177 49 29 

* By Barrage Balloon 


One of the British bombers which raided Berlin on the 
night of Wednesday, Sept. 11, had an adventurous 
time on the way back. It had been damaged when diving 
through heavy Flak fire and ran out of petrol in the North 
Sea. The four members of the crew took to the rubber 
dinghy, and were adrift for 12 hours before they were 
picked up off the South Scottish coast 

They were located by a flying-boat which guided the 
launch to them, and indicated the position of the dinghy 
by repeatedly diving towards it. The sea was so rough 
that before the flying-boat arrived the launch had passed 


within 50 yards of the dinghy without observing it. All 
the survivors were unhurt, and, although exhausted, gave 
an account of the Berlin raid after coming ashore. The 
Captain reported that he saw a fire in the surburb of Berlin 
when he was 60 miles away from the cit ‘ This turned 
out to be the gas works which was my rget he said. 


ta 

In the meantime our reconnaissance machines had spotted 
large numbers of self-propelling barges and other ominous 
looking craft in the harbours of the coast, and the Bomber 
and Coastal Commands launched continuous attacks on 
them. It really looked as if the preparations for the 
threatened invasion were almost ready, but the R.A.F. 
determined to put as many spokes as possible into the 
wheel. 


Holding Off the Invasion 

WHILE 3erlin was being raided on Tuesday night, Sep- 

tember 10, other sections of R.A.F. bombers attacked 
the docks at Bremen and the naval yard at Wilhelmshaven. 
Several hits on the docks were made in spite of bad weather 
and one bomb-aimer saw four smal]! fires and several ex- 
plosions follow one of his salvos Another was the 
Bremen Focke-Wulf aircraft factory Three buildings were 
on fire after the attack At Wilhelmshaven weather condi- 
tions were rather better In an early morning attack one 
of the heavy bombers was especially successful rhe pilot 
began to bomb a few minutes after three a.m 


target 





In just over 
a quarter of an hour his bomb-aimer had landed a heavy 
bomb on the naval barracks, just south of Bauhafen, and 


another on a large building west of Bauhafen which at once 
burst into flames. Other bombs fell on the docks, but their 
effect could not be seen. This raider had to cope with 
violent oppositiecn from the «fences. The aerodromes at 


Wesermunde and Barge where there were several explosions 


and the Duisberg railway centre were also bombed The 


in Belgium. 

The captain of the R.A.F. aircraft which raided Calais 
on the same night said ‘‘ We had no difficulty in picking up 
Calais and its port, which showed clearly in the bright 
moonlight and the light from a string of ground fires. We 
made our run from a fairly low height and dropped bombs 
in a short stick along the east side of the Carnot Basin. 
There were many barges packed on this side of the Basin, 
and our bombs burst among them. Masses of debris flew 
into the air. When we left we saw fires started by our 
incendiaries and observed a number of explosions. When 
we made our attack the ground defences opened up in 
earnest, and as we climbed higher we were pursued by a 


storm of tracer and heavy shells. My rear gunner shot 





them ‘au revoir’ with a burst of machine-gun fire and one 
or two of the anti-aircraft crews ceased fire immediately,” 

These sort of raids by our bombers went on every day 
and night. On the night of Friday-Saturday, September 
13-14, Antwerp was the most important target, though 
there were British raids all along the coast. A Flight 
Lieutenant, describing his part in the raid on Antwerp, 
said :— 

*“* As we approached the Dutch coast a Messerschmitt 110 
came up It was about 500 yards on our port side. [ 
think it was just spotting our height and course, because 
it never came in to attack. It circled the aircraft once 
and then turned off. We picked up the river about 10 
miles from Antwerp. Fires were already burning in the 
dock areas when we arrived. It was so clear it was almost 
ike day. It was the perfect target. Even from 6,o0oft 
I could see perfectly. I could make out streets and houses 
in the town. We dropped our first stick of bombs from 
6,o0o0{ft They straddled the dock. I decided I would 
inake a low-level attack to drop the second sticl We 
circled over the town, went away about five miles, and 
then came down with a steep dive. Just as we wer 
approaching the dock we ran into a very intense barrage 
of anti-aircraft fire. The port main plane was hit, and i 
could feel a sort of kick on the stick. The wireless opera 
tor came along and said that this wing was on fir He 
told me it was lighting up the whole of the interior of the 
aircraft where he was. I looked out and saw the fire. We 
were then dead over the target. We carried on, then 
dropped a stick of 10 heavy bombs. The first six went 
across the docks where these barges were 

I could make out a brick building with a large 
chimney which might have been a warehouse or a power 
station. Our last three bombs straddled the end of this 
target, and there was the most colossal explosion. It 
really was terrific. As I turned the aircraft I could s 
bits of the target flying up into the air. As soon as we 
had bombed I pulled up the nose and began to get back 
some height The fire in the wing had gone out; it only 
lasted about three minutes or so. We found out after 
wards that there was about four square feet of fabric burnt 
off. We came back as fast as we could. The port engine 
started to cut owing to the main petrol pipe in the port 
wing having been damaged. We drew petrol from th 
starboard tanks, and it picked up again. We could s 
the fires in Antwerp docks from 30 miles away.”’ 


A Novel Incendiary 
THE Royal Air Force are using a form of incendiary 
It 


} 


weapon which could be described as a self-igniting leaf 

is designed to set fire, for example, to military stores 
standing in the open at an arsenal or ammunition factory 
to a dump of engineer’s stores in the field, to militar 
supplies in an open railway truck in a marshalling yard 
to a park of military lorries and other similar objectives 
It would also set light, under suitable conditions 
wood in which a military unit, a depot or ammuunitio: 
plant has been concealed. It is known that the enem 
has concealed such targets in woods. The accusat 
made by the Germans that the ‘‘leaves’’ cause poisoning 
is false. The ‘‘leaf’’ is not poisonous, but if handled 
would, of course, cause burns just as every otl 
cendiary bomb would do. 

A Norwegian motor torpedo-boat, co-operating wi 
British naval forces, has shot down a German aircraft ir 
the sea. The Norwegian motor torpedo-boat was tl 
vicinity of a merchant vessel when both were attacked 
enemy dive-bombers. They were at once engaged and tl 
formation broken. It was then observed that aircrait 
which had unsuccessfully attacked the merchant ship we! 
passing overhead. They were at once engaged and sever 
hits with tracer bullets were seen. One of the aircrait 
then side-slipped badly and was seen to be on fire. 
ceeded in flattening out, but continued to lose height. It 
touched the water once, rose a few feet, and then crashed 
into the sea. 
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HE salient features of Canada’s air effort were 

referred to by the Hon. C. G. Power, Minister of 

Nationa! Defence for Air, in a speech in the Canadian 
House of Commons recently. 

The Canadian effort has two sides to it—military opera 
tions, and the British Commonwealth Air Training Plan. 

In operations, Canada has had many men serving ove! 
seas with the R.A.F. since the start of the war; and since 
then squadrons of the R.C.A.F. have been despatched to 
the United Kingdom and later reinforced. 

Also on operational work are the squadrons comprising 
the home war establishment, defending Canada’s coasts, 
doing reconnaissance and patrol work and affording pro 
tection to convoys. The home war establishment 
busy now setting up stations and aerodromes at strategic 
points throughout the country. 

The British Commonwealth Air Training Plan is regarded 
now as of even greater importance than before the Blitz 
krieg started. Its long view is not being altered, but to 
meet immediate demands its schedule is being accelerated. 
To-day there are 22 schools in operation, whereas the 
original plan called for only 15 at this date. 

Eight elementary flying training schools are operating in 
place of two, and two initial training schools instead of 
one. 

Besides 


is also 


the various 
types of training schools 
for pupils there are now 
established 20 recruiting 


centres, three manning 
depots, three equipment 
depots and one repair 
depot 

Plans have been com- 


pleted to finish construc 
tion this year of all aero- 
dromes, hangars and other 
buildings for all schools 
scheduled to open in I94I, 
whereas much of this work 
was to have been done 
next year 

By July 1 last, 78 of the 
6 aerodrome sites required 
had been considered and 


Tiger Moth fuselages near- 
ing completion at the De 
Havilland Toronto factory. 
Note the special coupé top 
for winter flying. 






















AIR EXPANSION IN CANADA 


Acceleration When a Stop Seemed Imminent : Red Tape Cut Through 
Canadian Air Minister’s Statement 


To-day an 
additional four sites have been approved, and work is pro 


approved, and work was progressing on 63 


gressing on 78. Construction work has been speeded up 
to make these advances possible . contractors of all kinds 
working two and three shifts daily, seven days a week, 


and employing as many men as possible. Industrial leaders 
and labour itself were praised for their part in this work 

There has been an accompanying acceleration in the 
growth of personnel for the Plan. In two months officers 
trained and in training for the administration of the Plan 
have increased from 1,001 to 1,216; other ranks, 6,306 to 
10,524; Civilians, 1,539 to 2,208; and pupils in training as 
pilots, air observers and air gunners, from 488 to 2,643 

The growth in strength of the R.C.A.F 
following table 


is shown by the 


Officers lirmen Total Civilians 
March 31 1,22 9,187 10,410 1,029 
April 30 I, 307 10,824 12,13! 1,362 
May 3! 1,418 12,331 13,749 1,911 
June 30 1,631 15,870 17,501 2,407 
July 24 1,765 17,688 19,453 2,558 


There has been no difficulty in procuring recruits despite 
the fact that before the first actual pupils of the B.C.A.T.P 
trained there had to be recruited, trained and 
Plan itself; all 


could be 


organised an immense staff to operate the 







































the way from high administrative officials through tech- 
nical instructors down to floor sweepers 

With respect to aircraft supply, there is no shortage of 
aircraft for elementary training. In fact, orders and 
deliveries for these are proceeding in advance of schedule 
Aircraft for -advanced training have have been held up by 
Britain’s unavoidable postponement of delivery of her in 
tended contribution of these planes as part of her share of 
the B.C.A.T.P. Consequeatly, the Canadian government 
has had to act in three ways 
(a) To prepare for the production of Anson airframes 
in Canada and to procure suitable engines for these from 
the United States. 
(b) To procure in Canada a new type of single engine 
advanced training aircraft designed to take an American 
engine and capable of quantity production at short 
notice. These may usefully be employed in continuation 
of the U.S. supply of engines 
(c) The gap caused by these delays has been bridged 
by purchase of existing aircraft in the United States and 
by the taking over of a substantial number of trainers 
of the Harvard type originally intended for France 
Further as to aircraft supply the Minister said: The 
best news of all is that we have just recently been advised 
by the United Kingdom that it is prepared almost at once 
to resume shipments to us of the particular kinds of train 
ing aircraft of which we stand most in need.’’ When some 
months ago there was a lessening of. aircraft supply, the 
Canadian government refused to reduce its plans to such 
a reversal, but rather pushed ahead its expansion of con 
struction and personnel in anticipation of the full resump 
tion of aircraft supply rhe Minister felt that that policy 
had proved manifestly sound 

Major Power lauded the indispensable aid received from 
the Minister of Munitions and Supply and his department 
in dealing with the problem of aircraft supply. ‘‘ The rela 
tively satisfactory situation I am able to describe to-day is 
due in large measure to his efforts 

The Minister also paused in his speech to remind the 
House that while now there were Ministers at the head 
of the three Services this work and heavy responsibility 
now divided among three was not so long ago carried by 
one man—the late Norman Rogers 

Ihe Minister estimated that during the fiscal year ending 
March, 1941, Canada will spend on home war establish 
ment $10,700,000 more than the $86,624,403 announced 
last month. Overseas participation cost remains as earlier 
estimated, $13,382,508. To the original estimate of 
$138,417,264 for the B.C.A.T.P. has been added 
$54,000,000, of which $42,000,000 is to be paid by the U.K 
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The Minister's speech concluded with this su iry of 

the Air Training Plan: 

hough only in its very beginnings, it has alread, 
had its trials and tribulations, its vicissitudes and dark 
days. There were those of us who in our impatience and 
perhaps, despair, were ready to scrap it altogether. It was 
and is difficult of comprehension to an eager and patient 
people. 

‘ But there is to day a better and a clearer understand 
ing. After all, a little reflection and a sense of compar 
tive value will bring one to this conclusion, one which »s 
far as I know has not as yet been publicly express 

If it takes, as it did in the last war and again in this 
one, at least six months to train an infantryman, the least 
technical of all soldiers, why should it not take 28 weeks 
to train an air pilot, who handles alone one of the most 
complicated pieces of mechanism known to humanity! 

There is, I know, a sentiment in the public that the 
Plan is liable to be strangled or impeded by what is know 
as brass-hatism. I can only say this. That as a Canadian 
with, I hope, the civilian trend of thought, I have found 
the regular permanent officers of the Force not only fully 
alive to the importance of the Plan, but thoroughly imbued 
with the determination to make it go. Associated with thes 
permanent men are other high officers either from th 
reserve or taken directly from civilian life, who, six 
eight months ago, were leading engineers, architects, bus 
ness men, commercial aviators and business administrators 
If any red tape ever existed, it disappeared long befor 
my time, and they have been too busy ever since to wind 
up any new rolls 

The Plan is proceeding, the work is progressing. Wh 
it seemed bound to slow down and perhaps be halted, w 
accelerated it. To-day, we are not yet out of the woods 
far from it, but we believe we can see a picture, not 
finished, not complete, but somewhat less grey and nebu 
lous than it was. We have had our share of disappoint 
ments. Mistakes and blunders we make and commit every 
day. We endeavour to repair the one and to remedy t! 
other. We need help, tell us of what is lacking, point out 
what is wrong. If possible, tell us how to repair the falling 
fences, show us where the drawbacks are 

Those of us who are closely associated with it firmly 
and steadfastly believe the Plan will win through. W 
have been told that it is Canada’s most important contn 
bution to the common effort, and the common victory. W 
are determined that it shall be.’’ 


Assembling Tiger Moth fuselages in the De Havilland Toronto 
factory which has been considerably extended 
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AIR BLOCKADE-—X 


Psychology of Overrun Nations ts an Important Factor in Air Blockade 


By CAPT. 


HOSE responsible in the United Kingdom for the 
planning of Britain’s air blockade (it is noticeable 
that since I began to write this series of articles 

the term ‘‘ air blockade’’ has come into wider use) must 
consider the psychological as well as the material aspect 
of air attack in relation to some of the areas which I 
have placed in Zone 4, which comprises the area east of 
the line Stettin, Berlin, Leipzig, Niiremberg, Ulm, Fried- 
richshafen, and certain other areas which were defined 
in Flight on August 22. 

The problem before the German leaders is a different 
one. They have at the moment but one target, the 
United Kingdom. Their partner, Italy, can hold the 
British forces in and about the Mediterranean for the 
time being. That is the reason why Italy was asked to 
enter the war at the moment she came in, on June Io. 
At that date it must have been already clear to the Ger- 
man High Command that France would soon collapse, 
and it was therefore necessary to get the Italian forces 
deployed. For two reasons: To hold the French forces 
in Africa while Germany finished off the French forces 
in France ; and to serve as a row of pawns to screen the 
German forces in Western Europe from the British forces 
in the Mediterranean and the Middle East. 


The One-front Doctrine 

The entry of Italy into the war at midnight on June 
10-11 preserved the Hitlerian doctrine of the war on 
one front only at one time. Italian strategy was bent by 
the Prussian will to permit the German forces to be reor- 
ganised safely to fight against the British Isles as soon as 
possible after France was suitably disposed of. 

It may well be that another objective was attained by 
the entry of Italy into the war at the precise moment she 
came in. That was the primary solution of the Balkan 
problem without recourse to arms. 

Italy’s entry certainly assisted in confining the Balkan 
triangle formed by Roumania, Hungary and Bulgaria, 
for Italy acted as a counter to both the passively hungry 
bear, Russia, and the actively angry lion, Britain. Italy 
was strategically well disposed in the Mediterranean by 
her possession of Rhodes and the Dodecanese Islands, 
and her ability to put pressure upon Greece through the 
contiguity of Albania. Roumania was isolated while the 
surgical knives were got ready for the inevitable opera- 
tion. Thus once more Hitler solved the problem of the 
single front at one time by the avoidance of hostilities 
in the Near East. And he did more. By his enlarge- 
ment of Hungarian and Bulgarian territories he gained 
two strengthened adherents to his side, while the result- 
ing unrest in Roumania created the condition essential 
to the seizure of power by the Fascist Iron Guard. 

One other thing the Axis move has done is to provide 
a stronger buffer between themselves and Russia for as 
long as they wish themselves to be absolved from shocks, 
yet at the same time they have secured a possible cor- 
ridor for operating against Russia should the necessity 
arise. The need for this buffer corridor against the 
Southern Ukraine was made more urgent because in the 
horth the frontier of Russia abuts on the new greater 
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Greater Germany in East Prussia, Poland and Ruthenia 
But the Italo-German ‘‘solution’’ to the Balkan 
problem has not solved the troubles of Eastern and 
South-Eastern Europe; that fait accompli has mere! 

presented the world with a new equation in place of the 
former equation. 

In the meantime Magyar-Bulgar pincers have been 
put about the heart of Roumania, as Austro-German 
pincers were put about the heart of Czechoslovakia 
1935. The territorial configuration in each case is 
cannily and uncompromisingly alike; the capital is 
enfolded from the north and south. Roumania must 
bow to the dictates of the Axis; Stalin has been check- 
mated and the one-front policy can be maintained by 
Germany against the United Kingdom and by Italy in 
and about what Germany calls the Middle Sea, Ital) 
calls Mare Nostrum, and we call the Mediterranean 

The British Empire, fighting alone, has been out 
manoeuvred on to a double front, and for the present we 
are fighting defensively on both. Yet, by virtue of these 
two fronts it is possible for the British Empire to main 
tain a blockade of all the sea approaches to Europe and 
to render even trans-Mediterranean sea communications 
a somewhat perilous process. 

The operations in and about the Mediterranean and 
the Red Sea deserve a much closer examination, and I 
propose to deal with them later in this series of articles 
To regard them in detail now encroaches too much on 
the present aspect of the war which we are considering 
Let it suffice to say that, strategically, we are sparring 
to keep Italy off, for only the first round of the war ot 
the second front has been fought. And the war there, 
as in Western Europe, is a war of staying power be 
tween heavyweights. 

As I write, Hitler is trying to land a knock-out punch 
against the British Isles with his air force. It ‘s 
immaterial whether that blow comes from the right or 
whether it is a lead from the left in preparation for a 
punch from the right with his ground forces. It is the 
effect of the blow which counts. 


No Queensberry Rules 
How is that blow to be regarded? Is it a legitimate 
attack in the military sense? Or is it a foul blow 
directed against unarmed civilians? The answer is that 
there is a lot of illogical thinking about this aspect of 
modern war, but the truth is simple and clear. It is jest 
this: There are no longer any rules of war. The days ot 
chivalry are dead on the continent of Europe. One need 
only look at the photographs of the faces of Hitler and 
Mussolini to see that they are no gentle knights 
We are back to the days of the sacking and burning 
of cities, of the boiling pitch and oil methods of war 
brought up to date. Already 116,000,000 people in 
Europe know that no quartér is given by the pro- 
tagonists of the new kind of warfare ; and that does not 
include the 54,000,000 inhabitants of Danzig, Estonia, 
Latvia, Lithuania, Roumania, Austria and Spain, whose 
fate has been decided in a somewhat different way, by 
the threat or partial practice of totalitarian war. 
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The people of the British Isles have only one advan- 
tage over the peoples of the mainland, the advantage 
of living on an island, the one credit we can place 
against the terrible debit built up through the purblind- 
ness of the nation and its leaders five, six, aye, seven 
years ago. It is that fortunate geographical circum- 
stance which can enable Britain to defeat the power 
arrayed against her, but in the process the heads of her 
people will be bloody if unbowed. 

Yet this terrible tribulation can be turned to good 
account in the process of air blockade which Britain 
is applying to the German and Italian territories. 

If we were immune from air attack here in Britain 
and we were carrying out devastating attacks against 
territory now held by Germany in parts of Europe not 
formerly German, the local inhabitants who are not 
of German birth might begin to blame Britain for their 
miseries and lean more towards their present masters 
for protection. This aspect of the effect of Britain’s 
air blockade would be turned to account by the Ger- 
mans if they got the slightest opportunity to do so. 
But those who listen to any of the German broadcasts 
at the present time must hear the new inflexion in the 
voices of the announcers. In spite of their poor English 
and their frequent mispronouncing of our English lan- 
guage, their gloating over the air bombardment of 
London has been unmistakable. 

The German attitude cannot be misunderstood by the 
peoples of the already overrun (I will not say conquered) 
lands. They must realise, from the unrestrained de- 
scription of the bombardment, that Britain is fighting 
for her life, and that the people of the great cities of 
the United Kingdom are suffering what they have 
already suffered. And they must think of that sea 
which surrounds Britain and pray that we shall hold 
out until we overthrow the power of Germany and Italy. 


Special Broadcasts 


To those peoples we should radiate a special type 
of broadcast. For there is in Europe, in the overrun 
lands, a potential fifth column for the British side, 
whose numbers are as great as are the numbers of the 
complete populations of true Germany and Italy com- 
bined. That fifth column must be taken into account 
in every, process of the application of our air blockade. 
And to that air blockade there should be a radio accom- 
paniment. 

These two, radio and bombs, ought to work hand in 
hand, as the German broadcasts devised by the German 
Propaganda Ministry are endeavouring to work in col- 
laboration with the attacks of the Luftwaffe. Properly 
carried out, the British broadcasts could beat the Nazis. 
For the Nazi broadcasts, principally designed for con- 
sumption in still unconquered lands, have for their 
object the spreading of terror or at least apprehension 
where the bomb of the Nazi has not yet fallen. Where- 
as British technique would concern the opposite side 
of the picture, and have the objective of fostering a 
spirit of brotherliness in times of tribulation, and of 
keeping alive in the overrun lands the knowledge of 
the undaunted character of the Anglo-Saxon-Celtic race. 
For one day we shall want them to arise and aid us 
to overpower the hordes that have overrun their lands. 
And to attain that end we should not bomb objectives 
in their territory without an accompanying explanation. 
If they know that they can find an explanation of the 
general British plan upon the British radio, they will 
be able to follow what is happening, even in their own 





countries, and will be the more prepared, when the 
moment comes, for the rising to resurrect their liberties, 

The necessity for a combined air blockade and radio 
campaign applies mainly in the most easterly territories 
now held by Germany, namely, Czechoslovakia and 


Poland, but it should be carried out everywhere, in the 
broadcasts to Norway, France, Belgium, Holland and 
Denmark. Mere radiation of news bulletins is not 


enough. The nature of the strategy behind the British 
raids upon enemy-occupied territory ought to be ex- 
plained in such a way that it is intelligible to the poorest 
peasant. That could be done without endangering in 
any way the conduct of the actual operations. Parti- 
cular localities should be referred to in these broadcasts 
in such a way as to make it clear that the localities were 
well known to us here and that we were familiar with 
the details of the town or district concerned. The pride 
of local inhabitants in the mention of their locality on 
the air is a valuable asset which ought not to be thrown 
away. 


Making Allies 


By such means valuable allies can be built up among 
the populations of the overrun territories, even though 
we have to bomb them because they fall into the general 
scheme of German organisation to prosecute the war 
against us. Without adequate fostering by detailed and 
localised radio propaganda, our bomb raids, while they 
will succeed in their immediate objective of maintaining 
the air blockade, may arouse a feeling of enmity against 
us upon which the Germans will play to the full at the 
present time and which will be difficult to eradicate 
after the war is over. 

The two greatest instruments of the war up to dat 
are undoubtedly the aeroplane and the radio. Upon 
the radio Hitler built up his national strength in Ger- 
many. Without radio the German instrument of war 
would not have become so swiftly the powerful thing 
itis. And without the aeroplane it could not have swept 
over Europe as it has in less than a year, nor could it 
now be threatening the British Isles as it is to-day 

Britain has not made full use of either of these instru- 
ments of modern times. In Great War I we had to 
build up a superlative Air Force before we won the war. 
We frittered away our supremacy after the war was 
over. 

There is a country saying: “‘If a man lose his coat, 
you have to go back to the place where he lost it to 
pick it up.”’ 

We shall have to have a superlative Air Force in num- 
bers as well as quality before we can win this war. And 
we shall need to have a superlative radio technique to 
help us win it without making more enemies than we 
now possess. 


( 


Counting Chickens 


During recent weeks I have sometimes thought that 
the radio talks and comments sent out over the British 
radio were calculated to do more harm than good to 
the British air blockade. It might be only a coincidence, 
but a few days before the first great air attack was 
made upon the London docks a broadcast talk described 
a journey down the river through dockland, in which 
the assertion was made that the river had never been 
so busy loading and unloading ships, and that the war 
had made no difference to the proud position of the 
Thames in relation to our mercantile trading between 
the Thames and nearly every part of the world What 
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an idea to put into the Hitler-Géring mind! Why do 
its 

I have noticed many things of this kind which I 
have estimated to be errors of judgment. And as the 
effectiveness of a blockade must be decided by its effect 
upon the enemy minus the effect of the enemy counter 
measures upon oneself, it behoves us to be circumspect 
about the things we say on the air so that we do not 
direct the attention of the enemy aeroplanes to targets 
which they might otherwise ignore. 

Of course, I do not say that the attack upon the 
Thames docks was brought about by that particular 
broadcast. Photographic reconnaissance was no doubt 
maintained upon that and many other areas in the 
country by the German Air Force, just as it is main- 
tained over enemy territory by the R.A.F. But it is 
unfortunate that the attack should have come so soon 
after we had broadcast to the world that the Thames 
was functioning as in normal times. What better 
answer to that broadcast could the Germans have given? 
They have had the best publicity. 

We have an opportunity before us. We have not 
yet attacked objectives in Czechoslovakia, Austria and 
Poland. So we can plan ahead. The representatives 
of the Governments of Poland and Czechoslovakia in 
Great Britain ought to be consulted and contribute to 
the success of the scheme. And the Air Ministry would 
have to release details of raids sooner than they now 
do, to enable the scheme to work properly. 

Immediately after each raid we should tell the in- 


AN 


New American 


EMBERS attending a convention of the Institute 

of Radio Engineers in Boston, Mass., recently were 

told that the research laboratories of the Radio 
Corporation of America had, after four years of develop- 
ment work, perfected a new radio range transmitter and 
receiver that show a pilot at all times his exact position 
with relation to the sending station regardless of his direc- 
tion from it. 

The new system was likened by Dr. David G. C. Luck, 
who was chiefly instrumental in developing it, to a marine - 
lighthouse which rotates a horizontal beam steadily in a 
known time interval and flashes in all directions the 
instant the beam points due north. To determine his 
exact direction from the lighthouse, the ship navigator 
has only to time the interval between the flash and the 
beam, thereby ascertaining the compass degrees from 
north 

With the radio lighthouse, called the omnidirectional 
range beacon, the transmitter at the station sends out a 
beam that sweeps the horizon through 360 deg. in 60 sec. 
and also a flash at 1-min. intervals to indicate due north. 
The instrument operates in wavelengths of ultra-high fre- 
quency, which are least affected by static due to 
atmospheric disturbances and magnetic storms. They also 
make possible the substitution of five small rods 2ft. long 
Spaced 10in. apart for the 125ft. antenna poles erected 
6ooft. apart which are required for the long-wave range 
System. 

A small indicator on the instrument panel in the aero- 
plane is tuned to the wavelength, and shows on the dial a 





habitants of the actual district why the raid was made, 
what its objective was, and what it will do to speed 
up the day when they will be released from the over- 
lordship of alien masters. And for the countries whic) 
have already known the British bombers—Norway, 
Holland, Belgium, France—it is time to give them a 
better explanation of the reasons why we bomb certain 
localities and objectives, and what is our general plan 
of action for the freeing of their countries 

If we are to keep them with us it is essential to stud 
the psychology of the peoples whose territories we are 
unfortunately forced to bomb. And, if we do it clever! 
enough, perhaps the fifth column which will one da 
rise on our behalf to assist in the salvation of thos 
countries, will be able to get to work uncbtrusi\ 
amid the din of the bombardment of our bombers 
Moreover, by carrying out a properly aligned radio 
campaign along with our air blockade we shall 
the outlook needful to enable us to bring real peace to 
the world after the war is over. Without that radi 
campaign the work of our bombers might be the pr 
lude to disharmony instead of peace. 

We need blockade on the air as well as in the ait 
and on the sea. All three need synchronisation. An 
to obtain that synchronisation, plus effective radio 
operation, we need a Minister of Propaganda 
Minister of Information is not enough. The tull valk 
of our air blockade must not be thrown away for wai 
of the right words spoken at the right time, to the rig 
place, in the right language. 


create 


AERIAL RADIO LIGHTHOUSE 


Omni-directional Beacon 


circle of light around which moves an indicating mar 
accordance with changes of direction of the plane from t 
beacon. Direction of this mark from the centre of the dia 


shows at all times the direction of the plane 
beacon, so a pilot has only to glance at the dial t 
position and correct his course 

If the pilot wants to fly a straight course toward or awa 
from the beacon, he fixes his course by a scale on the fa 
of the instrument and holds the movable mark steady 
the circle. Unintentional flying off-course is virtually 
possible if he looks frequently at the dial. And in ca 
must leave his regular course to fly around a storm, he ca 
always know his direction from the radio station by loo 
ing at the dial. Drift of the plane from the correct cours- 
due to wind is indicated by movement of the mark 
the circle and can be compensated for by a change of 
heading. 

Dr. Luck pointed out that present 
operating on long wave lengths can send direction beams 
in only a few paths, and if a plane gets off a beam the pilot 
may have difficulty in determining his precise position wv 


iviation bea 


relation to the station. Direction finders with which a 
transports are equipped to indicate direction of the bea 
transmitting station from the plane do not operate sat 
factorily in the ultra-high frequencies The need for 
direction finder or radio compass, he said, is reduced by 

new system, which sends out waves in all directioi Mo 


over, the dial indication is visual, and the pilot is not d 
pendent upon a distinctive audible tone for keeping on a 
rather narrow beam. 
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SS PRODUCTION 


Some Factors Affecting Its Achievement 


By ELIZABETH M. G. MacGILL, M.E.I.C.* 


AR in Europe has created a tremendous demand for 
military and training aircraft, a demand so great 
that aeroplane factories the world over are busy 

striving to satisfy it. To increase production is the immed- 
iate concern of the whole industry. This concern, how- 
ever, is not limited to the aircraft companies. So pressing 
is the need, that aeroplane production has become a matter 
of national interest and national urgency for neutral and 
belligerent countries alike. Ihe drive for production is 
such as the industry never before experienced; yet the 
accomplishment falls far short of the demand and the out 
put of aeroplane factories the world over is comparatively 
small. National production figures for aeroplanes would 
undoubtedly substantiate this last statement. It is difficult, 
however, to obtain actual figures, especially those for the 
belligerent nations. However, experts have prepared esti- 
mates of probable outputs. Thus T. P. Wright (Reference 
1) places the output of military aeroplanes in 1939 at about 
22,000 for Germany, 3,600 for the United States, 7,600 for 
Great Britain, 4,100 for France, or, say, 12,000 for the 
Allies' (including purchases from the United States). An 
other estimate (Reference 2) of the total number of aero- 
planes (all types) produced during the same period, gives 


4.775 for the United States, 17,475 for Great Bnitain, 
5,550 for France, 22,550 for Germany, 5,450 for Italy and 
9,410 for Russia fhat mass production has not hit the 


aircraft industry is very apparent. 

That mass production methods can be applied at will 
to aeroplane manufacture has been accepted without ques- 
tion by the general public. A production engineer can 
put anything on a mass production basis, they say, whether 
it is aeroplanes or baby carriages ; it is assumed that there 
is a close parallel between the automobile and aeroplane 
industries. 

If these statements are true, why then is not the industry 
on a mass production basis now? Why does aeroplane 
manufacture lag so far behind automobile production? Three 
million automobiles were produced last year in the United 
States in the time it took to turn out five thousand aero- 
planes there. Mr. Wright's figures for 1941 show that he 
does not expect the gap between cars and ‘planes to clos« 
in the near future, no matter how great the demand. Thus, 
if the popular conception of the ready applicability of mass 
production methods to aeroplanes is correct, governments 
and the public are entitled to an explanation of the delay. 

The delay is due to no negligence on the part of the aero 
plane manufacturers. Some mass production features have 
been introduced into the industry But before the full 
range of manufacturing technique which transforms quan 
tity production into mass production can be introduced suc- 
cessfully, certain fundamental factors which govern the 
production en masse of all commodities must obtain in the 
aeroplane industry. 


Factors Governing Mass Production, 
and Examples 

Mass production may be defined as the rapid manufac 
turing of a commodity in large quantities at a decreasing 
cost per unit produced (within reason). Before mass pro- 
duction techniques can be introduced successfully in an 
industry, the following factors must govern: 
1. Tooling for mass production must be undertaken when 

the market for the commodity is expanding rapidly. 
2. The commodity must be designed for cost and produc- 

ton. 





* Chief Acronautical Engineer, Canadian Car and Foundry C Lt 





'He estimates that in 1941 the Allies will catch up with 
German production (which is still growing) and each will pro- 
duce about 40,000 aeroplanes annually—providing that bomb- 
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3. The basic design of the commodity must be stabilised. 
The automobile and railway freight car are excellent 
examples of mass-produced commodities and of the opera 
tion of the factors listed above : 
Some thirty or forty years ago, when the railways wer 
building, there was a growing demand for freight cars, 
and at that time tooling for mass production was under- 
taken. A production order for freight cars in those days 
averaged about 10,000 units, to be completed in a year's 
time. Similarly, when the demand for automobiles was 
growing, the motor car companies introduced mass produe- 
tion methods and tools, with the result that from ooo te 
20,000 units of a single model could be turned out annually, 
In all industries, once the change is made and the cost of 
it absorbed, production remains on that basis, even though 
the demand no longer provides work to plant capacity 
Twenty or thirty years ago, when mass _ production 
methods were introduced in the automobile and freight car 
industries, the design of these two commodities was 
primarily for cost and production. Design for perform 
ance, design tor beauty, design for comfort, design for any 
other specific requirement was given but secondary con- 
sideration Until the emphasis was placed on st and 
production, mass production in the two industries was un- 
known To elaborate this point—one important step in 
the design for production 1s the reduction to a minimum 


of the number of separate and different parts of the com- 
modity. Comparison of the early automobiles and those 
of to-day show what has been accomplished along this line 

The first motor car bodies were assembled from n 

ferent frames, brackets and built-up panels. The 
modern automobile body is made from four steel pressings 
Even though the scope of the automobile has increased, tl 

separate parts of a modern car number only between 5 


angles, 


and 2,000 


When the engineering approach to the problem of the 
design of a commodity is crystallised, the basic design of 
the commodity remains stable and unchanging. Stabilised 
basic design does not imply, however, a similarity of detail 
design, materials or methods of construction throughout the 


industry or down the years [hese matters must keep 
abreast of the times, taking advantage of increas: 
eering skill, new materials developed and new 
turing processes evolved, even though the fund 
pattern of the commodity to which they are applic 





unchanged. Only when basic design is stagnant can the 
production engineer function effectively. The basic patterns 
of the automobile and the freight car were stabilised over 
twenty-five years ago. Since that time there has been no 
fundamental change in the design of these two mmodi 
ties, and this has enabled the production engineer in these 
two industries to solve his problems with some degree « 
finality. 

Having established the factors governing the su 
introduction of mass production methods, we will us¢ 
as a vardstick to gauge the feasibility of the mass pr 
tion of aeroplanes. If these factors obtain now 
dustry, we might consider it an indication that mass 
duction of aeroplanes was just around the corner 





Aeroplane Orders and the Expanding Market 


That the aeroplane market is undergoing a period of 
rapid expansion at this time is very apparent Thus it 1s 
astonishing to learn that purchasing orders and production 


rather limited. Mr. Wright, in his analysis, 
assumes the average production order for an 
aeroplane of modern type to be 400 in the Unit 
Another investigator places the English 


orders art 





S00 in Germany. 


figure at 1,000. Such produc tion orders result fron mited 
purchasing orders, and that the latter should be ted 
ry in the ti : The par x ol 
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almost insatiable demand and restricted orders may be 
explained by the facts that produetion is- slow, obsoles- 
cence rapid and the demand of uncertain duration. The 
expanding market so necessary and attractive to the intro- 
duction of mass production methods is at hand, yet whole- 
sale tooling for mass production is not undertaken. The 
reason for this is the absence of the design factors which 
govern mass production. 


Performance—The Basis of Aeroplane Design 


“The commodity must be designed for cost and pro- 
duction.”’ The aeroplane is designed for performance. The 
design of a new aeroplane is a failure if the performance 
does not better that of existing machines of the same power 
and duty. Thus the aeroplane designer faces a dilemma. 
To insure the marketability of his product—perhaps, too, 
the supremacy in flight of his nation’s Air Arm—he must 
design for the ultimate in performance. To insure produc- 
tion en masse—and perhaps the numerical superiority of his 
nation’s Air Force—he must design to speed up manufac- 
turing. How antithetical these design aims are at present, 
is shown by the following examples. 

To facilitate production the designer is called upon to 
depart from the streamlined form. This may result in 
a serious decrease in the speed of his machine’. To reduce 
the number of different parts and thereby simplify pro- 
duction, he must adopt certain standard parts throughout 
with a resultant increase in the gross weight of the machine. 
An increase in gross weight of five per cent. of the gross 
weight may seriously impair the rate of climb (the import- 
ant characteristic if the machine is an interceptor) ; or the 
useful load (fuel, ammunition, bombs), a reduction which 
would destroy the aeroplane’s potency if it were a bomber. 
Thus under present conditions of design, performance and 
production are opposed as design aims. Before mass produc- 
tion can be entered upon they must be reconciled, and 
design for cost and production must assume priority. 


Stabilisation of Basic Design 

The goal of the aeroplane designer is improved perform- 
ance—particularly increased top speed. This he can achieve 
efficiently in two ways—by refinement of the basic pattern 
and by changing the basic pattern. Refinement of the basic 
pattern is carried out by incorporating aerodynamic im- 
provements, employing the most improved materials, devis- 
ing cunning means of saving structural weight, and stream- 
lining the external form to reduce air resistance. Chang- 
ing the basic pattern implies a fundamental change in 
the engineering approach. Attempts at crystallisation of 
aeroplane design pattern are foiled by a change in the basic 
pattern of the aeroplane, not by refinement of this pattern. 

Attempts have been made to crystallise the aeroplane 
pattern. Seven or eight years ago there was a very general 
attempt to stabilise design in the form of the braced 
biplane’. This pattern had been followed for years, and 
its general acceptance (with consequent stabilising of its 
design, stress analysis and manufacturing techniques) had 
resulted in continuous development of refinements to per- 
formance and production. This highly satisfactory state 
of affairs changed as the result of the drive for bétter per- 
formance. The braced biplane became obsolete from the 
standpoint of performance because the aeroplane designer 
evolved more efficient patterns which gave greater speed 
with increased cubical content and load-carrying capacity. 

The most popular of these modern design patterns is the 
semi-monocoque* monoplane—the reigning design of to- 
day. A growing rival is the geodetic’ monoplane ; a promis- 











“Speaking generally, and considering the effect on perform- 
ance only, changes in external form affect flying speeds and 
rate of climb, while changes in gross weight affect rate of climb, 
ceiling, take-off and landing speeds. 

“A biplane with externally braced wings, the fuselage of 
which is a rectangular frame of built-up trusses, faired with 
wooden stringers and covered with doped fabric, the frame, 
not the fabric, carrying the load. 


“A monoplane of which the reinforced covering (skin) of the 
The skin is reinforced by 
Examples : 


wings and fuselage takes the loads. 
internal stiffeners capable of taking compression. 
Lockheed and Douglas Transports. 








fase . 


ing pattern for the future is the monocoque’ monoplane 
(No such aeroplane has been built yet, owing to lack of 
suitable material, although development work on promis 
ing materials is being carried out.) 

The difference between ‘‘ basic pattern'’ and “‘ refine 
ment of pattern ’’ now becomes*very clear. To each of the 
four basic patterns mentioned, the common “‘ refinements "’ 
of retractable undercarriage and wing flaps are applicabk 
but this in no way lessens the basic differences between 
the four patterns. Each pattern approaches the design 
problem from a different engineering standpoint. Each 
pattern must develop techniques of its own for design, stres 
analysis and manufacturing. Many of the engineering 
téchniques of one pattern are inapplicable to the others 
The obsolescence of plant equipment and stabilised tech 
niques, and the cost of the new development work are part 
of the price we pay when we change from one basic pattera 
to another. 

At the present time three of these basic patterns are in 
use and under construction. The braced biplane is still 
being built, although its aerodynamic efficiency is in 
herently less than that of the semi-monocoque monoplane 

The semi-monocoque monoplane is the reigning patter: 
and the one upon which the industry is concentrating. The 
geodetic monoplane is an interesting dark horse in the race 
for performance. The monocoque monoplane looms an 
imminent possibility—one to raise doubts regarding the 
advisability of standardising upon one of the other types 
Since, by the nature of things, some one pattern will possess 
greater all-round efficiency than the others, the concurrent 
building of a number of patterns may be considered a 
transient phase. 

What is the ultimate design pattern for the aeroplane’? 
No one can answer such a question authoritatively. But 
since mass production has become so necessary in the eyes 
of the world, the industry as a whole is crossing its fingers, 
accepting the semi-monocoque monoplane as the ultimat: 
(for now), stabilising on that design pattern and attempt 
ing to produce it en masse. 


Stabilisation of Performance and of 
Design Technique 

In accepting a basic pattern as the ultimate, we accept 
simultaneously an ultimate in performance. To clarify this 
latter statement, let us consider the most important single 
performance characteristic of the aeroplane—level top 
speed. Had the aeroplane designer accepted the braced 
biplane as the final pattern (as the industry at one time 
was prepared to do) aeroplane speeds would have been 
limited to the maximum that could be obtained by ex 
treme refinement of that pattern—i.e., a limiting level 
speed of approximately 250 miles an hour* Similarly, 
when we now accept the semi-monocoque monoplane as 
the ultimate design pattern we limit the level top speed of 
aeroplanes to the optimum that can be obtained by ex 
treme refinement of this pattern. This, according to Flader 
and Child (Reference 3), is a level speed of 650 miles an 
hour’. 

Such a deduction can be pushed further 
the basic design has not only set a limiting value on the 


Crystallising 


*A monoplane the wings and fuselage of which are built of 


curved “‘lattices,’’ braced internally and covered with doped 
fabric. The lattices’’ carry the load Example: Vicker 


Armstrongs ‘‘ Wellington ’’ Bomber 

*A monoplane the wings and fuselage of which are each 
hollow “ shells’’ made of lightweight, rigid material, whi 
takes the loads, requiring no internal bracing 

* The basic pattern for the aeroplane only is being considered 
here This does not bar the possibility that istic desig 
changes in the other heavier-than-air craft, such as helicopters 


and rotating-wing machines (autogyros, gyropla 
lead them to supersede the aeroplane 

*Increasing speed by using more powerful engine j 
present inefficient due to the attendant increase in weight 
dimensions 


*Some of the further refinements consider necessat 
obtain this speed are use of new improved ig sect 
further reduction in wing area, counter-rotating propell 
increased thrust by recovery and utilisation o/ Rerg 
from the exhaust and radiator heat 
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level top speed of aeroplanes, it has set an ultimate in 
performance for each combination of wing loading and 
power loading'®. Thus, assuming the happiest design pro- 
portions and the utmost in design refinements, 480 miles 
an hour, say, may be the maximum speed and 5,000 ft. per 
min., say, the maximum initial rate of climb possible for a 
semi-monocoque monoplane of wing loading 50 lb. per sq. 
ft. of wing area and power loading 5 lb. per h.p. These 
figures would then represent 100 per cent. efficiency for 
that wing loading and power loading. 

This conclusion provides us with a means (undeveloped 
as yet, so far as the author has seen) of determining at 
the outset of the design of a prototype the performance 
limitations which our preliminary decisions place upon the 
machine. By a series of calculations carried out perhaps 
as in Reference 3, charts of wing loading, power loading and 
level top speed, and wing loading, power loading and maxi- 
mum initial rate of climb could be prepared from which 
the ultimate values of top speed and maximum climb could 
be obtained''. Conversely, having chosen a desired value 
for the top speed and maximum rate of climb, the wing 
loadings and power loadings required to give them could be 
read from the curves Che efficiency of the prototype de 
signed to such wing and power loadings would be gauged 
by the approach of its performance to these limiting values. 

Incidentally, the importance of the preliminary decisions 
regarding the design of a prototype become immediately 
apparent. At the same instant that the basic pattern is 
chosen, the ultimate performance is determined. Combin 
ing two basic patterns results in limiting the performance to 
a value dictated by the weighted mean of the effects. Thus 
a monoplane with a fabric-covered fuselage of the open 
girder type, and a biplane with semi-monocoque fuselage 
are both inherently slower than a semi-monocoque mono- 
plane. Similarly, the instant that the decision regarding 
wing loading and power loading is made, the ultimate 
values of performance are determined. An important part 
of the designer's job is to make these decisions correctly. 

Ihe evolution of routine design techniques is made pos 


sible by the crystallisation of the design pattern. Such 
routines (of which the one suggested above is a poor 


example) will clarify the designer's problems by showing 
him exactly where the limits are set, and what steps he 
must take to obtain the performance desired Equipped 
with routine procedures which, while requiring judgment, 
experience and knowledge to use most advantageously, will 
assist him to grind out specifications for the prototype, he 
will be able to shift the emphasis from design for perform- 
ance to design for production 

Thus, stabilising the basic pattern stabilises performance, 
which, in turn, encourages crystallisation of engineering 
design techniques, permitting design for production to be 
the primary aim. On such terms, mass production methods 
can be introduced successfully into the industry 


Feasibility of Mass Production Now 

Using the yardstick of factors governing the successful 
introduction of mass production methods, we can gauge the 
present feasibility of producing aeroplanes en masse. A 
rapidly expanding market—the sound incentive for tooling 
for mass production—is at hand; there is a general but 
possibly premature attempt at stabilising the design pat- 
tern in favour of the semi-monocoque monoplane ; there 
is a very limited attempt to design minor parts for cost 
and production, with the primary design aim for perform 
ance. 

Obviously the industry is not ready for the successful 
introduction of mass production methods, but due to the 
tremendous demand, the pressure of public opinion and 
the financial gains, it is being driven to introduce mass pro 
duction techniques wherever possible. While this is doubt- 
less the only immediate solution to the war requirements, 
it will not necessarily succeed in vastly increasing the num 
ber of machines built, due to the limitations set upon the 


* Wing loading is the gross weight of the aeroplane divided 
by the wing area. Power loading is the gross weight divided 
by the rated horse-power These factors define numerically 
the characteristics of sustentation and propulsion of each 
aeroplane 
** Adjustment for altitude would be carried out separately. 
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introduction of such methods by the aeroplan itten, 
chosen. Assuredly, more aeroplanes will be manufactured 
within a given period of*time. But production cannot be 
on an efficient basis, as gauged by quantity and cost, dye 
ta the fact that the aeroplane is designed for performance 
and not for production lo tool to produce aeroplanes as 
they are designed now is as great an engineering folly as it 


would have been to tool for the first automobiles as they 
were designed originally. Modern aeroplane design is stij] 


very much in the “ bits and pieces’’ stage that motor car 
design was formerly before designing for cost and produc. 
tion was undertaken. However, ‘‘ needs must when the 
devil drives ’’ and the industry the world over has no alter- 
native but to do what is immediately possible t rease 
production, 

It has been stated above that the present design aim 1S 
for performance and that this is responsible for the present 
manufacturing techniques which, it is claimed 
general are not mass production methods. To sup] 
contention, it is necessary to outline the present 
of manufacturing adopted universally by the industry and 
to demonstrate the practical impossibility of producing 
aeroplanes en masse by such methods. Also it is necessary 
to outline mass production techniques and to demonstrate 
the impossibility of introducing them unless the hine 
is designed for production 


Present Production Methods 

lo appreciate why the present methods of pro g the 
semi-monocoque monoplane are employed, we must rec; 
the methods used in building the earlier patter Com 
ponents of the braced biplane were built separately nd t 
obtain fitment of components, the point 
attachment were jigged. Commonly, the fuselage, wings, 
tailplane, elevator, rudder, fin, ailerons, landing gear and 
engine mount were built on individual jigs. The usual con- 
struction of the plane was a girder-type fuselage of wooden 
struts and wire bracing, or of tubular members 
throughout, wings with two wooden or meta! spars, ribs 
of wood or metal, and internal bracing of wire and wood 
or metal members; control landing gear and 
engine mount of metal tubular members. Permanent con- 
nections between metal members were made by wek 
riveting or bolting ; between wooden parts by glueing and 
nailing. Fittings were of welded plates 


essential 


steel 


surfaces, 





With the stabilisation of the braced biplane pattern, 
attempts were made to produce the machine in quantity 
In many cases, metal superseded wood as the materia! of 


construction due to the ease with which metal parts are 
reproduced and because of metal’s greater uniformity and 
inertness to moisture changes. Attempts were made to 
design or redesign minor parts for production: manufac 
turing techniques were developed and adapted to the job 
on hand. Thus rib templates were introduced on which 
wooden or metal ribs were constructed rapidly from parts 
previously cut and formed; ribs were cut from plywood; 
ribs were stamped from metal sheets. Steel plates were 
stacked and cut in batches for fittings. Piping, cables and 
control wires were cut to length and arranged before final 
assembly. But the great body of work was still carried 


on on the principal jigs, and in time-consuming fitting work 
on the final assembly. Thus multiplication of output could 


only be obtained by multiplication of jigs, men and floor 
space. Hence, while the construction is simple, and the 
machine could be and still is produced in quantities, the 
pattern does not lend itself to mass production. 

From experience with the construction of the braced 
plane, the industry learned that jigging provided two fur- 
ther advantages aside from ensuring fitment of components 
It ensured the interchangeability of components, which was 
a particular boon to replacement and maintenance in the 


DI- 


field, and, in comparison with former methods, it speeded 
up the production of machines. It was but natural then 
that when, over a period of time, the popular basic design 
pattern changed to that of the semi-monocoque 

plane, jigs were accept d as the proper manufacturing 
nique for the new design [his practice is ul rsally 
accepted in building the semi-monocoque m ne, 
although now it is commonly believed that jigs we! tro- 


] 


duced to provide quantity production ! 
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The construction of the semi-monocogue monoplane is a 
fuselage composed of transverse hoops and longitudinal 
stringers to which the load-bearing skin or metal or ply 
wood is attached by riveting or other means. The wings 
and control surfaces are of single-, two- or multi-spar con- 
struction (the spars being built from formed sections), with 
tubular internal bracing and metal or plywood covering. 
The landing gear and engine mount are of tubular metal 
construction, the former being retractable. This construc- 
tion is complicated. Intricate sections require a multipli- 
city of forming operations ; closed skin structures present 
dificult riveting problems. Due to the closed-skin wing 
and fuselage construction and to the increased intricacy of 
operating systems the assembling of the ‘‘ plumbing *’** is 
yastly more complicated, and time-absorbing. With the 
increased size of machines, fuselage jigs and wing jigs have 
become veritable mastodons upon which are assembled 
huge components whose time of assembly runs into days 
and weeks. The semi-monocoque monoplane, with its in- 
creased size and complexity and new problems of manu- 
facture, takes longer and is more difficult to build than the 
braced biplane. 

The industry seeks to overcome these difficulties by put- 
ting minor parts on a mass production basis and by 
tackling the various ‘‘ bottlenecks’’ in the assembly line. 
Drop hammers and presses are commonly used, especially 
for small surfaces of double curvature, to speed up produc- 
tion, gain cheapness and meet interchangeability require- 
ments. Obviously, it is quicker, more accurate, and 
cheaper, if quantity is required, to press out the door of a 
gua bay than to build it up from separate parts on a jig. 
Complicated fittings are made from stampings to avoid 
excessive machining. Castings provide rapid and cheap 
reproduction of non-structural parts. Time spent on the 


assembly of components is reduced by breaking down their 
manufacture into a number of stages. 


Individual parts 
gathered together to form sub-components which are 
ned into sub-assemblies before being brought together on 
the main component. The stressed-skin structures are 
broken into sections for construction. Thus wings are built 
in sections—a centre section, outer panels and wing tips ; 
or panels are made by constructing the main portion com- 
plete with spars, building the leading and trailing edges 
separately, and bringing the lot together at the final wing 
assembly. Fuselages are made in halves longitudinally, or 
in short barrel-like units, the plumbing being completed in 
each portion before uniting them in the final assembly. 

In general the result of such methods is to increase the 
structural weight of the aeroplane, with attendant reduc- 
tion of flight performance, and to produce more aeroplanes 
in a given time than have ever been produced before. But 
except for the production of minor parts, the technique 
of mass production has not been introduced into the 
industry. 





Jigs Not Mass Production Tools 


Manufacturing by use of jigs is not a mass production 
technique. Whether the final product is a braced biplane 
or a semi-monocoque monopiane, manufacturing by use of 
jigs is limited and multiplication of output can be obtained 
only by multiplication of the number of jigs with their 
complement of men and floor space. Thus the element of 
decreasing cost with increasing output is lacking, while, to 
make the system even more impracticable, the size, cost 
of construction and overhead expense of the jigs increase 
with the size of the aeroplane. Mass production implies 
getting more products from one tool or jig, not getting 
more products by increasing the number of tools or jigs. A 
multiplication of the number of jigs is not a change to mass 
production methods. The capacity of the jig is so limited 
that, while it may be considered as a tool to provide fit 
ment and interchangeability, it cannot be considered as a 
tool to provide rapidity of production. Since the jig is 
not a mass production tool, the production of aeroplanes 
én masse using the present manufacturing system is a prac- 
tical impossibility. 

The immediate difficulty then is that the present system 
of manufacturing is wrong from a production standpoint. 





“Controls, hydraulic lines. electrical cables and piping. 
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But the system is the result of aeroplane design. This 
brings us right back to the basic difficulty which is the lack 
of the fundamental factor governing successful mass pro 
duction of a commodity—the commodity must be designed 
for cost and production. ; 


Mass Production Methods 


Mass production signifies rapid, cheap production. 

To gain rapidity the work must be kept flowing through 
the factory as exemplified by the conveyor-belt system of 
automobile construction ai:d the track system of the rail 
way car industry. To provide this, the work must move 
from small components to the finished article in a large 
number of easy steps, each operation being a smiple, short 
time routine. The bottleneck of final assembly does not 
exist because the final assembly stage is eliminated in 
favour of a targe number of operations the completion of 
which is rated in minutes, not hours or days. 

To afford cheapness and rapid reproduction the majority 
of parts must be manufactured by machines. Presses must 
suppiant jigs. Manual labour, skilled and unskilled, must 
be reduced to a minimum. Differences in parts must be 
climinated by standardisation of a few parts, and the num 
ber of separate parts must be reduced to a minimum. 
Similarly, standardisation of semi-finished components 
such as extruded sections, rolled sections, etc must be 
undertaken. For further saving, gauge sizes and approved 
material specifications must be standardised. 


Conclusions 


There is nothing new in the mass production techniques 
outlined above, but they are obviously different from the 
production methods now in vogue, except as regards the 
manufacturing of minor parts. Before aeroplanes can be 
produced en masse the proper techniques must be intro 
duced. But the aeroplane built by these mass production 
methods will be different in construction from to day's 
Like the first automobile, the semi monocoque 
monoplane is all ‘‘ bits and pieces,’’ being composed of 
between 3,c00 and 20,000 separate parts. Like the first 
automobiles, the semi-monocoque monoplane is slow and 
difficult to assemble. Design for production automatically 
eliminates the semi-monocoque monoplane as the ultimate 
design pattern. 

Before the ultimate pattern for the aeroplane emerges, 
a great deal more work must be carried out. The basic 
patterns mentioned previously—the geodetic and mono 
coque monoplanes—present promising solutions, and are 
doubtless being explored. As for the present emergency, 
since we, our allies and the enemy, are all concentrating 
upon the same discredited pattern, using the same dis 
credited technique, we will suffer disappointment jointly 
where production en masse is concerned. 

rhe production engineer cannot, at will, put any com- 
modity on a mass production basis. Aeroplanes are not 
like baby carriages. The easy acceptance of the applica 
bility of mass production methods to aeroplane construc 
tion arises from sad ignorance of the problems involved 


aeroplane. 
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At a time when the man in the street is being fed with 
unwarranted dreams of aircraft produced by their thou 
sands every month, an article such as the eminently sane 
and sober review of the subject printed most 
refreshing. It was presented as a paper before the Lake 
head branch of the Engineering Institute of Canada, and it 
is with the greatest pleasure that we give it the wider pub 
licity which it merits. 

Some of the statements are epigrammatic im their apt- 
ness, and the authoress is to be congratulated on her clear 
conception of the principles involved. We particularly 
admire her reference to the jig, which she very neatly puts 
in its proper place as a tool to provide fit and interchange- 


ability, not as a mass-production tool.—Eb. | 
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PARLIAMENTARY AVIATION 


Some Random Notes on the Importance of Keeping the Export Trade Going 


By W. 


QUESTION has been asked about our firm in 
Parliament. 


Mr. Hubert Beaumont asked the question and 
here is the question which Hubert asked : 

‘‘Has the Parliamentary Secretary to the Ministry of 
Aircraft Production considered the advertisement, a 
copy of which has been sent to him, inviting Overseas 
buyers to purchase stock of used aeroplanes and stat- 
ing that there are over 100 aeroplanes from which to 
choose ; and, as it is not desirable in the present emer- 
gency to allow aeroplanes to leave this country, and as 
such aeroplanes could be of service if only for training 
purposes, will he exercise his powers to prevent any 
export of either machines or parts of machines ? "’ 

lo which the Parliamentary Secretary to the Ministry 
of Aircraft Production (Colonel Llewellin) replied : 

‘Yes, Sir, I have considered the advertisement to 
which my hon. friend refers and have also procured a 
full list of the second-hand aeroplanes advertised there- 
in. No aircraft or aircraft parts can be exported from 
this country without the authority of the Ministry of 
Aircraft Production, and I can assure my hon. friend 
that permission is not, and will not be, given for the 
export of any aircraft which can be used to better pur- 
poses in this country than in the Dominions and the 
A large number of aeroplanes in this country 
training purposes 


Colonies. 
which are suitable for elementary 
have already been impressed.”’ 


That Advertisement 

The vulgar advertisement to which Mr. Beaumont 
referred is our own. It has been inserted in Fligkt and 
other aeronautical publications since the beginning of 
the war. We intend to continue it until the end of the 
war and then expand it enormously because by that 
time British Aviation will be in an impregnable position 
with U.S.A. Aviation a good second. Between us we 
can divide the world’s markets! 

Now, what was the purpose of Mr. Beaumont’s ques- 
tion? Was it a criticism of the Air Ministry and The 
Board of Trade for permitting us to export aeroplanes 
in wartime, or was it asked in a genuine desire to acquire 
information? 

If the acquisition of pure knowledge was Hubert’s 
motive, then why didn’t he telephone us, write to us, 
come to see us or even impress us to go to see him? 

We could have supplied the information given in the 
Government’s reply, together with other facts which 
Colonel Llewellin would not feel justified in supplying 
in an open debate. 

It would have saved the time of the House. 

It would also have saved the time of impor ‘t 
officials at the Ministry of Aircraft Production who had 
to see us and then sift out all the information we sup- 
plied so that the Parliamentary Secretary could prepare 
his answer. 

It would have saved our time, too, because we can- 
not work 25 hours a day even if we do get up one hour 
before sunrise. 

Whatever Hubert’s motive we must in self defence 
say something about the export of used civil aircraft 
which work we intend to continue until Hubert passes 
a law to stop us. 


Why should not 


we export these civil aeroplanes? 





S. SHACKLETON 


All of those that we have shipped abroad since this war 
started had been lying idle since September 3rd, 1939. 
All of them were taking up valuable hangarag space 
which can be better employed by regular training or 
military aircraft. 

Many of the owners of these machines were in acute 
financial difficulties because of hangarage and mainten 
ance expenses, and in some cases hire-purchase diff. 
culties. 

Have we not heard that it is important to increase 
the country’s exports? Or have we? 

Considering only the present year, 1940, W. §. 
Shackleton, Ltd., have received orders for very much 
more than, let us say, £100,000 worth of aeroplanes, 
engines and spares. Therefore our efforts have brought 
into this country that amount of outside currency. 

And where are the aeroplanes which we have sent 
from these shores during this present Year of Grace, 
1940: 

They are hard at work training pilots, or running 
important air lines, in Australia, Africa, India, the 
Federated Malay States and other places, but always in 
places where they will assist the Allied Cause. 

In some cases we know that these 'planes are flying 
almost every daylight hour and many night hours, too, 
training Empire and Colonial pilots. Perhaps Mr. Beau- 
mont would prefer to see these ’planes still rotting away 
here through disuse, choking up hangars, a burden on 
their owners and rapidly becoming out of date and per- 
haps worthless at the end of this war. 

We must not be misunderstood in all this. Some 
people will ask why these privately and Club-owned 
machines should not have been put to use in this coun- 
try. There would be some reason for asking that ques- 
tion, but the fact is that conditions at home 
different from conditions in the Dominions and Colonies. 


are quite 


Square Pegs 

Whereas a club or training school in, say, the Feder- 
ated Malay States might get along quite nicely with a 
batch of ten-year-old ‘‘Gipsy I Wooden Moths,”’ and 
another in New Zealand with some B.A. ‘‘ Swallows,” 
and another in Kenya with Miles ‘‘ Hawks,”’ and another 
in South Africa with Taylor ‘‘Cubs’’ (all of which 
types these clubs may have been using for years), it 
does not follow that the Air Ministry would find it 
equally expedient to use these four types—and some 
fifteen other types—as training aircraft. The thing would 
be so thoroughly impracticable that many _half-wits 
would readily grasp it. The reason the Air Ministry did 
not impress all Flying Fleas, for example, at the out- 
break of war is precisely that which decided the Ad- 
miralty not to impress all canvas folding canoes, and 
this applies particularly to those canoes which are in 
leaky condition. Again, do not misunderstand us! We 
do not export Flying Fleas even to 
museums-—and we export nothing that leaks or drips. 

Therefore, as Colonel Llewellin so rightly says, the 
Air Ministry have impressed a considerable number of 
aircraft considered suitable for elementary training. 
W. S. Shackleton, Ltd., with the full approval of the Air 
Ministry and the Board of Trade, have purchased and 
exported a considerable number also. And why not: 
We have been exporting British aviation products suc 


ourselves—not 
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cessfully for ten years. We have taken trouble to study 
at first hand all aviation problems in all five Continents 
and in all of our Dominions. 

We know that the British aeroplane manufacturer has 
in past years developed light trainers and small and 
medium-sized civil aeroplanes of quite distinctive types 
and superior to those of any other country. That is if 
excellence is measured by service rendered against cost 
of rendering it. Associated with these should be men- 
tioned two world-beating engines of small and medium 
power—the D.H. ‘‘ Gipsy Major ”’ and the ‘‘ Gipsy-Six ”’ 
(And we shall receive nothing for that!) 
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Overseas owners must acquire spares and replacements 
to keep those aeroplanes in service, end under present 
conditions it is a fact that in many cases such replace- 
ments can only be obtained by purchasing used aero- 
planes and stripping them. 

Therefore we intend to continue sending used aero- 
planes and engines to those old clients of ours, in spite 
of Mr. Hubert Beaumont. 

P.S.—We still have well over 100 aeroplanes from 
which to choose. They are all very good aeroplanes, 
and by a remarkable coincidence they are also very 
cheap aeroplanes! 


THE LATEST DECK-LANDER 


Vought-Stkorsky XF4U-1 


ODEL XF4U-1 (X for “ experimental,’’ F for 
‘‘ fighter ’’) is the name of the latest deck-landing 
1 fighter being developed for the U.S. Navy by 
Vought-Sikorsky, which is a division of United Aircraft 
Corporation. Initial flight testing was done last month, 
and the aeroplane is now being turned over to the Navy 
for its acceptance tests. 

This low-wing monoplane, with its ‘‘inverted gull 
wings,” is of all-metal monococque construction in which 
spot welding has been used. A considerable improvement 
in smoothness of the outside skin is claimed on account of 
his, The wings are of single spar design, and one reason 
given for the adoption of the bent wing is that it brings 
the undercarriage attachment points closer to the ground 
and so reduces the weight of that component. The right 
angle joint with the fuselage reduces drag. 

The undercarriage is attached unusually far forward on the 
wing, which must put it considerably ahead of the centre of 
gravity. It is noteworthy that the nosewheel type of under- 
carriage has not been adopted; probably because such a 
design does not offer an easy means of making use of 
arrester gear. Retraction is backward into the wing and 
flush doors close over the wheels. A glance at the rudder 
and fin shows that the rudder is a much larger proportion 
of the total area than usual. 

The XF4U-1 is liberally powered, the engine being an 
8-cylinder Pratt and Whitney R-2800. This two-row 
tadial air-cooled is rated at 1,850 h.p. for take-off and 
1,600 at an altitude of greater than 20,000 ft. The power 
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Ploughshare Into Sword 


T# appeal to the housewives of Britain to yield up their 
pots and pans was responded to nobly and the results were 
apparent in a visit made to the premises of a scrap metal 
chant and, later, at the furnaces of one of the aluminium 
mpanies which is doing the smelting. From being 
t forlorn-looking utensils somewhat battered by their 
bagging up in bales and journeying from the various collecting 
autres of the W.V.S., they became bright and shining ingots 
of aluminium of high purity. 

The first process to which they are subjected is sorting and 
hat might be called ‘‘ purification.’’ Standing at benches 
on which are round blocks of metal used as anvils, the sorters 
wrench off handles, pull out steel rivets and remove iron bead- 
ing fires in rims. For any doubtful cases they have a magnet 
handy for testing. Even cast aluminium handles are taken 
off, as nothing but rolled or wrought metal is suitable. The 
output per man is from 3 to 5 cwt. per day. 

After this hand-picking process, the pieces are thrown into 
otter receptacles and bagged for transport to the smelting 
rhere they are shovelled into an oil-fired furnace 
at a temperature of about 800 deg. C., melts them in 
alew seconds. Pouring is done by hand ladle into large chill 
ingots, and immediately after solidification they are stamped 
Pouring te mperature is about 720 deg. C. 

Purity of the ingots is very satisfactory and speaks well for 
the “ purifying ’’ done by the sorters he first 10 ton melt 
was found to be oa.2 per cent. aluminium. the remainder being 





jurnaces. 
which, 





is delivered through a Hamilton Standard constant-speed 
airscrew. 

Wing span is about 4c {t. and overall length about 30 ft., 
while gross loaded weight is near 9,000 lb. No perform- 
ance figures have been released yet, but it is obviously 
very fast, and might be in the 430 m.p.h. class. Arma 
ment details are also not published, but four gun ports 
are apparent, two in the upper part of the engine cowling 
and two in the wings. rhose in the cowling probably 


house machine guns, but the ones in the wings may have 
something heavier inside 

The large openings in the wings must be air intakes for 
the carburettor and oil cooler 
but are probably 
engine. 


They are unusually large, 
necessitated by the high power of the 





mainly iron and silicon, with traces of lead, copper, zinc, man- 
ganese and magnesiun [he amount of aluminium obtained 
by the appeal was very good and something like 1,000 tons was 


handed in by the housewives and others. 


Flying Tanker 
\ HAT is probably the first aeroplane to be devoted ex- 
clusively to the transport of fuel oil has been put into 

service by T.A.C.A. (Transportes Acreos Centro Americanos) 
which operates in such places as Guatemala, Honduras, Nica- 
ragua and Panama To avoid the heavy weight of the usual 
steel oil drum, the oil is transported in bulk in a G6oo-gallon 
tank in the cabin of the aeroplane, described in Western Flying 
for August 

The cabin of the Ford tri-mctor used was strengthened in 
the floor immediately under the high wing and the load was 
carried up to the wing by bracing The tank itself is of 
rectangular proportions and about four feet deep. It is criss- 
crossed internally with a honeycomb of baffle-plates arranged 
vertically in two directions and also horizontally, to minimise 
swirl and to strengthen the flat sides The cubic ‘“‘cells*’ so 
formed are about 9 in. cach way and communicate with each 
other by means of large holes in the baffles 

In the bottom are two valves ne being the safely valve 
for dumping Unloading is accomplished through the other 
one in six minutes into underground storage tanks built at 
each aerodrome Loading takes eight minutes Design and 
construction were done entirely by the staff of T.A.C.A. 







































































WOMEN FERRY PILOTS 
The Opposite View 


bag view of the gross inaccuracies contained in Mr. Pinker- 
ton’s letter published in your issue of September 5, it seems 
rather necessary that someone should suggest a modification 
of his views, which are clearly based upon a very small know- 
ledge of the true position relating to ferry pilots in the A.T.A 

In the first instance of forming A.T.A. it was realised that 
there were several useful pilots quite capable of delivering 
machines over comparatively short distances, being at the same 
time not sufficiently youthful or physically fit to stand up to 
the strain of flying in action. It was also foreseen, taking the 
long and correct view, that the day would arrive when the 
expansion of the R.A.F. would make its call upon practically 
every available and potential pilot With this in mind, a 
small bedy of eight highly skilled and experienced feminine 
pilots was formed in the nature of an experimental pioneer 


venture Such has been the quality of their work, and so 
highly do competent authorities value their services that the 
number has now been increased to twenty It would probably 


be a revelation to Mr. Pinkerton to observe the tremendous 
keenness and self-sacrifice that these undeniably over-worked 


girls invariably display In answer to his slightly ridiculous 
claim that there are ‘‘ thousands of pilots’’ who could do the 


job, there is little doubt that A.T.A. would be more thfan 
delighted to hear from any of them sufficiently qualified, in 
view of their frequent and agonising appeals for more pilots! 

In closing, I would like to make the sincere suggestion t¢ 
Mr. Pinkerton that, remembering the very practical and 
troublous times in which we live (to say nothing of the 
shortage of paper), he might be serving his country much more 
zealously by giving up less of his time to writing disrupting 
and ill-informed letters to the Press, or publishing even less 
valuable pamphlets, and rather more of his time to a useful 
and constructive service, such as the now well-proven A.F.S 


or A.R.P. bodies J. R. WATERMAN. 


THE AIRCRAFT INDUSTRY 
Designing for Production 


HAVE read with interest the article on the above subject 

by Mr. Bird in your issue of August 22, and I am glad to 
note that he is in agreement with me except on one point 
We differ on the question of easing inspection. Let me quote 
Mr. Bird a few recent examples :— 

I A parent firm’s inspector stated that he was not pre- 
pared to accept the partly-completed components for an ait 
craft, due to the fact that one part in the assembly had not 
been produced in accordance with the firm’s practice This 
meant a complete stoppage on the job, since the sub-contractor 
had not the equipment to carry out the revised operation, and 
components would require to be dismantled to remove the 
offending part. The matter was investigated by the sub- 
contractor, and he was able to prove that the parent con 
pany had not the equipment to carry out the suggested opera- 
tion, and also that a few thousand components had been made 
by the parent company with the same type of treatment then 
in operation at the sub-contractor’s plant The result was an 
apology, and an a Imission that the inspection department 
were not aware that the part was given the treatment men- 
tioned in their own plant 


Five Times Its 


HE personnel of the Royal Australian Air Force is now 
hve times as great as it was at the start of the war, 
now comprising a total of 18,130. 

At September, 1939, there were 310 officers and 3,179 men 
These figures are now 1,250 officers and 16,715 men and some 
cadets And the growth will continue, for there are 4,798 
recruits waiting to be trained as air crews, and 6,543 for 
work on the ground 


During July 332 trainees started on their air work, making 
i total under instruction of 1,415 rhe first of the Australian 
air crew trainees to go to Canada are expected to leave for 


that country in September to undergo a course of 16 weeks 
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CORRESPONDENCE 


The Editor does not hold himself responsible for the ctews expressed by correspondents. The names and addresses of ou writers 
not necessarily for publication, must in all cases accompany letters ; 
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2. A batch of high-tensile steel bolts were rejected due to 
the diameter over the top of the threaded portion being 
0.005in. under nominal size. After explaining to the inspector 
that it would not matter if this error was three times th 
amount mentioned, and that the correct way to check a screy 
was on the effective diameter, the rejection was withdrawn, 

3. During the treatment of certain parts the pector in. 
sisted on alterations being made on the treatment as it pro- 
ceeded, with the result that, as might have been expected. ¢ 
parts were rendered unusabk 

Comment on the three examples given is needless 

Mr. Bird appears to have had troubles with t 
issued to sub-contractors by aircraft firms, but I su 
some drawings are not suitable for issue to sub 


the 








at all, due to missing dimensions and limits In 
no drawings exist for parts which the sub-contract 
make In one instance the drawings did not agree with a 
very important part, as the vital locating portx S not 
shown on the drawing 

I agree with Mr. Bird that the British Aircraft I 8 
conservative in regard to the por ling of ideas, but there ure 


conservative ideas held about sub-contractor’s suggestions, ‘as 


the following will show 


About six months ago a suggestion was put forward to start 
a well-equipped firm on the production of three vitally 
important parts for aircralit rhis suggestion . was rejected 
A second request was turned down, although it was explained 
that there was a detinite shortage of the parts, and that air 
craft were being held up A recent visit to this fin 
production under way. Why was it necessary t vait six 
months? 

Another suggestion was put forward to repla¢ special 
machine which could not be obtained with a standard existing 


machine to produce the part more quickly, the. layout being 
given This was turned down, as the special machine wou 
be supplied, but at the end of two months it w nitte 
that the special machine could not be produced 

Affairs are too critical in the aircraft business at prese 

F for any delay, mistakes, or personal considerations to 
arise We have too much at stake 


1] 


SUB-CON TRACTOR.” 


DISTINGUISHING NOISE 


German Engines Unmistakeable 


|B pang BTEDLY a German raider can be distinguished by 
its nolst¢ certainly the twin-engined types hich emit 





an irregular beat or reverberating note I have had dozens cf 
opportunities of proving my diagnosis as bombs have fallea 
from machines identified Iwo British single-engined planes 
do not give the same note to experienced obs¢ s, the 
exhaust is higher pitched and the supercharger t ¢ 
pronounced 

Incidentally, I was interested in your reference t gle- 
engined German raiders last week. Unless my ¢ } 





} ntir 
x their ¢ 


ment were deceived I, too, identified them 
new and raucous note. 


I assume from talks with friends that all Londoners are glad 
that such effective A.A. fire now keeps the raider t or 
very high, when occasional machines penetrate the rrage 

EX R.FC 


THE RAAF. GETS BIGGER 


Pre-War Size 





Ten of the 22 training schools due for establishment this yeat 
have been opened and more will be opened shortly A nother 
service flying training school was opened in New South Wale 
and at the central flying school in the same State instructors 
are being trained or given refresher courses There are ais 
schools for observers, radio operators, air gunners and bomb 
iimers, and an air navigation school is to be ened 12 
November 

Recruit depots for preliminary training in drill and routine 


have been set up in Victoria, New South Wales and Wester 
ralia, and schools of technical training are at work ® 
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HERE and 
THERE 


Douglas DC2 Airliners 
T is reported that the British Govern- 
ought ten Douglas D( 
Air Lines in I 


which 


Ait- 
S.A. 


au ropl Lhes 


ment has 
liners trom fcstetn 
The purpose to 


will be 'U lis not bec 


Ford to Build Aero Engines 

FACTORY to cost {1,000,000 will be 

constructed for the Ford Motor Com- 
pany in which they will build Pratt and 
Whitney An order 
been given for engines It is 
pected tiiat the factory will be completed 
by January 1 next vear and production 


these 


n stated. 


aero-engines. has 


4,000 eXx- 





may start on March 1. The sum of 
{1,750,000 will be spent on tools and 


equip it 


Wing Cdr. Fielden Engaged 


"THE Captain of the King’s Flight 
Fielden has be 


Wing Cdr. E. H 
ny 1 to Miss M. A 
-Col 





Ramsden 


and Mrs. H 


come envapt 


Icdrell, daughter of Lt 


Ramsden- Jodrell of Whaley Bridge 

Derbyshire For the last 12 years 
Wing Cdr Fielden has been the 
personal pilot to the Royal Famil; 





und since 1936 has been an Equerry 
to the King and Captain of the 
King's liight On the outbreak of war 
was released from this duty to serv 
t R.A] 
Praise for the Workers 
ORD BEAVERBROOK has sent a 


ot thanks to the workers in 
ind engine factories and in 
those of the related industries for stand- 
ing on duty and maintaining their out- 
put through the first week of the London 
Blitzkrieg which started on September 7 

“It has been a remarkable demonstra- 
tion of fortitude and endurance,’’ he 
states [he devotion to the nation 
that has been displaved will make a new 
and splendid chapter in the history of 
British courage.”’ 

Flight echoes and applauds his state- 


messa pe 


the airframe 


ments tor e well know the courage that 
is needed to keep steadily at tasks in 
such parts of the factories as the foun- 


dries with their furnaces of molten metal 
What might follow the landing of a bomb 


near such a furnace does not bear too 
much thinking of, but the workers keep 
going I ‘ icking up the Royal 
Air For th courage and long hour 





this year 
Anothet 
> Wales, 
structors 





routine 
Wester 
work @ 





Buckingham Palace Bombed 





BUCKINGHAM Palace has been 
bombed three times in the last few 
days, but with ineffective results On 
september 10 a time bomb exploded and 
damaged the swimming pool and some 
of the apartments in the north wing. 
Their Majesties’ private apartments were 
littered with some of the debris, but they 
were not in residence [he bomb was 


reported to be a 250-pounder and to have 
penetrated roft. deep. 

Then on September 13 a definite 
attempt was made by a single bomber. 
Favoured by low cloud, the attacker 
approached under cover. When near the 
Palace he descended out of the cloud, 
dropped five bombs and in a few seconds 


some 


The chest air pump is provided to keep this rubber boat inflated. 
from a Dornier Do 17. 


had climbed again out of sight in another 
The attack on what, to the Get 
mans, is no doubt a military 
tive was a daring one in that the pilot 
descended than the 
risked encountering the 

Ihe third attempt was made tv 
later, but it is uncertain 


cloud 
obpyec- 
lower balloons and 
cables 

o days 


whether this 


was an uimed’’ attempt or whether 
some of the numerous indiscriminat 
bombs simply fell near the Palace. There 
have been no fatalities in any of the 
gs nd only four men wet 

; injured 





American Production Grows 
iurman ot 


kK. W.S. KNUDSDEN, ch 
M National Defence Commission 


that the 


and larg 


said 





present production of military 
commercial aircraft was at th 
rate of per month and that this 
would be doubled in the next twelve 
months. He expects that by April 1, 
there will be a total production of 
being for 


us 


00 


1942 


33,000 at roplanes, 


Britain and 


14,000 
the 


19,000 tor forces. 


Air-raid Distress 
FUND has been ope ned by the Lord 


Mayor, Sir William Coxen, for the 
relief of distress caused by the bombing 
of London, and many donations have 
already been made to it. The principal 
gilt is £250,000 trom the Lord Mayor's 


Red Cross and St. John’s Fund, and this 
money can be applied either in cash or 
in kind for the relief of urgent 
rhe King sent {1 the 


distress 


has 000 Queen 


{500, Queen Mary {/500, the Duke and 
Duchess of Gloucester £250 andthe 
Duke and Duchess of Kent {200 The 
London County Council has sent /5,0¢ 


The Mavors of ¢ ipetown and ot Fast 
London (in Seuth Africa) are both open 
and Melbourne, with an o 
jective of £A250,000, has already sub 
£A80,590 The Australian Red 
Cross has voted {A25,000 and Sydney is 
launching an appeal The War Purposes 
Fund of India sends £35,000, and New 
Zealand has responded with the larg 
sum of £100 000 

Gifts of clothing as well as money will 
lcomed. Cheques should be made 
‘* The Lord Mayor's London 


funds 


ing 


scribed 


be wé 
payable to 


Air Raid Distress Fund ’’ and crossed 
‘* Bank of England.’ They should be 


addressed to the Mansion House, E.C.4 
Speed Testing 

NEW  photo-electric device for 

timing aircraft over measured speed 


courses has been demonstrated at Los 











It was captured 


Angele It consists of photo-electric 
cells coupled by an amplifying system 
to a clock mechanism The device is 
arranged in vertical tubes placed on the 
runway and the photo-electric cell is 
operated »y the shadow of the aeroplane 
passing over it This sets the clock 
mechanism going and a similar arrang: 
ment at the end of the speed course is 
operate it st ( iga yt 
veroplane’s shad 


The Laryngophone 


[= use of a microphone which picks 
up speech by being held in front of 
the n l 

that 


uth is subject to the « 


isadvant ige 


atmospheri noises are 


) d D 
picked uj 


als To eliminate his trouble the 
laryngophone has been developed and 
this picks up its sounds by direct vibra- 
tion when held in contact with the 
larynx Either a crystal or carbon 


the former 
the latte: 
This invention may 


microphone may be used 


giving better quality, while has 


greatest sensitivity 
ipplication in the 


coc Kpits ot 
the noise level is relatively 


have an 
aircraft where 


high and has another advantage in that 
it can be used when wearing a gas mask 
The device can also be fitted to the hand- 


piece ol a teleph Dat 


US. Civil Pilot Training 


[raining 


Pro- 





gramme, which is charged with the 

task of tr ling 5 00 pilots June 30 
1941, has co lt flight traiming 
ol 17,494 | them i l has 
students , rround 
their cours About 1,000 Civil 
tructors Lf inp given re 
courses a t t 
teaching st Is 

( u I i t 
199 col ’ i light 
training 1s uilable a ) I ial 
llying s ] Stt led 
ior inst! nat these x number 
15,980 On July 1 an additional 15,00¢ 
studen [ nrolled from n-college 
yurces and yan g und traiming at 
202 stauvions 

\ new phase has been add 1 to the 


will be 
ibout 9,000 students this year. 


scheme and secondary training 
given to 
Aeroplanes of the army trainer type will 
Refresher courses 
former pilots 
and research 


be used in this work 
also are to be offered to 
whose licences have lapsed 
laboratories are working cn experiments 
designed to improve methods of train - 


ing 





236 


jen 
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MODERN TECHNICAL DEVELOPMENTS 


Shaft Drive : 


’ }) HAT does the future hold for the science of 
flight? Assuredly more than can be published 
at the present time, with its strict censorship. 

But in every country in the world, belligerent, neutral 
or non-belligerent (which term is one more subject for 
the international lawyer to write learned volumes about) 
research is going on. Higher speed, greater armament, 
larger size, longer range—all are being sought con- 
tinuously. Generally the aim is for more effective 
defence or offence, but some of the scientific work being 
done will have its value later in peaceful development, 
when maybe some of the military aircraft of the werld 
will be no longer needed, and the present order will be 
reversed and aeroplanes will be beaten into pots and 
pans. 

We publish hereunder some current technical abstracts 
which show the trend of scientific work in aeronautical 
engineering at the present time. They are issued by the 
Directorates of Scientific Research and _ Technical 
Development, Air Ministry, and prepared by R. T. P. 


Supercharger Research 

As the first step in the investigation of altitude per- 
formance, the power of the engine cylinder under all 
possible conditions of manifold pressure, manifold tempera- 
ture and exhaust pressure must be determined. Describing 
the single-cylinder laboratory at his company’s plant, the 
author states that it is possible to produce in this laboratory 
any desired exhaust suction; manifold pressures up to 
150in. Hg. ; inlet air temperature up to 400 deg. F. ; and to 
handle engine speeds up to 5,000 r.p.m. 

Maintenance of power at altitude by 
exhaust-driven turbo-compressor affords a most convenient 
way out for the engine manufacturer ; the troubles, if any, 
are transferred to the builder of the turbo and of the aero- 
plane. The author considers ‘‘ worthy of considerable 
attention ’’ the use of a two-stage supercharger with an 
auxiliary engine to drive the first stage. This arrangement 
is especially applicable to large aeroplanes. 

Other supercharger arrangements discussed are the 
single-stage geared compressor; two-speed drives ; 
tinuously variable drives ; two-stage geared superchargers ; 
and modified installations such 
both stages, by-passed first stage and the two-speed first 


means of the 


con- 


two-stage as two-speed 
stage. 

The two-speed first-stage method of using two stages is 
the most satisfactory yet considered three steps of 
supercharging reduce the amount of throttling required and, 
therefore, improve the overall efficiency of the system. 

Altitude Performance of High Output Aircraft Engines 
(Digest). (R. N. DuBois, J.S.A.E., Vol. 47, No. 1, July, 
1940, p. 25.) 


since 


Power at Altitude 


The aircraft-engine manufacturer's t lb. per h.p. at 
sea level becomes 2 Ib per h p. at 20,000 ft. unless the 
utmost in engineering skill and ingenuity is put into the 
problem of increasing altitude output. 

Comparing the effects of various methods of 
charging upon the engine power output and specific fuel 
consumption, as operating altitudes are increased, either the 
two-stage supercharger or the exhaust turbo method of 
supercharging appears to be required. For high-altitude 
operation, the exhaust turbo in conjunction with the two 
stage supercharger seems to offer the maximum in horse- 
power output, but with considerable installation compli 
cation. For low-altitude operation, the ‘“‘single-speed 


super 


non-intercooled engine offers the maximum output with a 
minimum of installation complication. 





Dynafocal Suspension : 


Superchargers 


The principal factor retarding development towards im. 
proved economy and higher specific output is the diff. 
culty of obtaining precise and comprehensive data under 
actual flight conditions due to the lack of suitable flight 
test facilities. The capital expense necessary to provide 
one or more aeroplanes suitable for modern engines is very 
great, and the time element cannot be overcome at the 
present pace of the industry which is concentrating op 
development of new types of engines. 

It appears that data obtained in flight with the torque 
meter provide excellent substantiation of the empirical 
formule used for the determination of engine performanee 
at altitude. Fuel consumption at altitude is related 
definitely to the power and speed values required for the 
aeroplane operation. For a given supercharger speed 
ratio, the minimum specific fuel consumption values are 
obtainable only at the lower altitudes, and curves of engine 
fuel requirements must be correlated suitably with the alti- 
tude power curves of the engine before such curves are of 
practical use. 

Altitude and the Aircraft Engine (Digest) (E. F. Pierce, 
J.S.A.E., Vol. 47, No. 1, July, 1940, p. 28). 


An Extension Shaft 


The Junkers shaft has internal vibration dampers. It 
is nearly 6.5ft. long and weighs 161 Ib., including the 
propeller bearing, and is used to transmit the torque from 
a Jumo-205 Diesel engine to a pusher propeller Each 
additional foot of length between the propeller and engine 
entails an extra weight of only 11.5 Ib. The shaft exten 
sion does not require attention or servicing in flight, so 
that no extra burden is placed on the crew. 

The straight-line propeller-shaft extension als 
the torques of a number of engines to be combined ina 
common gear box and passed to a single propeller Of 
such arrangements require the fitting of clutches 
which can be actuated at will while the power plant is in 
operation, provision must be made for starting, 
warming up, and stopping (in case of trouble) each engine 
separately with the propeller at a standstill. \ free- 
wheeling device is also necessary for each engine, so that 
a defective one may be disengaged from the rest without 
affecting the proper performance of the power unit 

Jumo 205 Diesel Extension Shaft on the Dornier Do 
Flying Boat (Mech. Eng., Vol. 62, No. 8, Aug., 19940, 


pp. 615). 


enables 


course, 


since 


18 


C.G. Support 


Dynafocal suspension is described as a directional spring 
mounting system which accomplishes a true centre-of 
gravity support for an overhung and 
sufficient flexibility for the absorption of both angular and 
translational vibratory disturbing forces, without undue 
loss of stability for the supported assembly. 

The name ‘‘ Dynafocal’’ represents the term 
which this system of engine mounting is being marketed. 
It is a combination of the original name, ‘‘ dynamic sus 
pension,’’ and perhaps a more descriptive tem, 

focalised support.’’ Credit for the conception of the 
focalised suspension should be given to the Massachusetts 
Institute of Technology, and practical development of the 
link method of application is credited to Wright Aero 
nautical Corporation. 

This paper reviews the principles underlying the design 
and describes the Dynafocal suspensions now in us¢ with 
the idea of showing the practical benefits which can be 
provided through the application of these principl 

Dynafocal Suspension for Radial Aircraft Engines 
(Digest) (T. L. Yates, J.S.A.E., Vol. 47, No. 2, Aug. 
1940, P. 30). 
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Seeing How : Their Majesties the King and Queen with Sir Hugh Dowding, Air Officer 
Commanding in Chief Fighter Command, during their recent visit to see how enemy 


air raids are handled by our fighters. An air battle was in progress during the visit. 


Duke Lunches in Shelter 














SHED FLYING MEDAL 
ay Fl Set 














Royal Australian Air Force 


Royal New Zealand Air Force 


1ep Fiyinc Cross 
Breckon 











WHILE FLYING (IN OPERA 
AGAINST THE ENeMy) ‘ ’ 
a» = 





ICE AVIATION 


Royal At Force 
Awards and 
Official Announcements 


x P. E. O. Jag 40916; Sgt. W. H. Machu 68717 





L.A, A. Ht. W. Matthews, 534629; F,O. G. E 
“ober! 90532; Sgt. P. K. Walley, 819018; P/O 
Webist $2682: Set. J Wilson-Law 

80723 LHW 4 Sg Dd. | 
‘righ 5 18 

PREVIOUSLY REPORTED MISSING BELIEVED 
KILLED IN ACTION Now PresumMenp KILLED 
IN ACTION A 5 2. Ballanty 58078 
L.A f A. A. Brow 551008; F,O. H. I Mel 
Bulloeh, 37788; L.A.) ¢ W. Greig, 532769; D. 
Grove, 629162; Sgt. D. J. Kirkness, 565269 
PREVIOUSLY REPORTED MISSING Now Pre 


SUMED KILLED iN ACTION L.A..C. F. Bint 
. “ee a _ 


540261 s 





A. R. Cha 4 ( ni, 580724 
I Sg \. H rO. N. Hawsx 
9735; L.A, ¢ Johnsor 538052 
L.A; ¢ I G J 277 ( s N 
| il n, € i. Tice, 50767 Bs 
1. H. Wad 4478; Sg r. S. Weig an 
€445 

PREVIOUSLY REPORTED MISSING BELIEVED 
KILLED IN ACTION Now REPORTED KILLED 
in ACTION P,O. J. W. Bland, 9089 Cy 
Cler 566218 L.A. ¢ W Crossla 522035 
Set. W. ¢ H. Style, 521075 

PREVIOUSLY REPORTED MISSING Now Re 
PORTED KILLED IN ACTION Sgt A Aitken 

317 z Che 


kk 580605; L.A. ¢ dD. V 
t t t { 














\ 1. Rober q 388: PO. I A. Saunders 
77342: P.O. W 4. Sau rs. 4075¢ Fo. i. 4 
Sea 3917 Sgt. G. F. Sexton, 755373; I 
Sgt. W. T. J. S 3566; Sgt. C. W. 7 
WOUNDED 0 INJURED IN AcTIO P'O. N 
B Bb} S A. H. B 52 
R. Car PO H Dp. ol 
S I ( 74 4 Sgt N ( { 
g J ( 8 4: Sct. R. I 
P/O. R 4 8; F/O. C. H. M 
P/O. H. L. N 411608; 8 R. ¢ 
48 A 8 I H. A. B. Russel 
F/O. R. F. Sr 10436: | I M. { 
329 I I . mm * ) 3 
dW 7 3 
Diep or Wounns or Iniveries Re vi x 
AcTION Sg H. V. Watts 8 
MISSING BELIEVED KILLED IN ACTION 
L.A E. CC. Clar 68541: Se 4 TT. Ga 
565559: 5S 2 1 Set. MV. M 
Shana Ss I c Ww. W : 








me F 
King. DFM LA L. La 7996R° 
Sat I — r 649386: Se 1D. Mackey 
51045: § i farst 562584: P/O. A. ¢ 
Middl : Sg H. I Montg 
41 Sgt. A. M n, 651574; L.A/C. A. 
N 1854 s 1. Patterson, 631 Sz 
R. L. P k 307; S A. M. Pillans 
751549 bs Mv. OW J Pollard. 74231 Pr-O 
W. A. Ponting. 79217; PO is. 42528 
A/f .™MR ‘ 3 A. Robsor 
4147 FO. M. H 40432: FO 
R DF ¢ 4 WW Rour 
Ss P. PD. Salmor Sa9: Set. K 4 
Save DFM 548614 F Lt. J. 8S Secor 
27424: FO. I. G. Shaw. 40265: Set. F. L. Smit? 
aorta PO. C. Stewa 1 4 A ( 'nT 
Stuas #393 LA ¢ ( il Taylor 27 
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SERVICE 


AVIATION 


(CONTINUED) 








Set. G. Thompson, 652725: P/O W. I Pudhope 
41224; Set. R. L. Wake, 580685; Set. W. Hi 
Want. 745927; Sat. W. G. F. Whiting, 581252 
P/O. T. 8S. Wildblood, 33478: Sgt. W. G. Lf 
Wilkinson, 546143; Sgt. A. A. Wilmot, 751064 
P/O. D. L. Wingate, 35470: P/O. D. N. Wood 
er, 42666; Set. L. R. Youngs, 580905 
MISSING, BELIEVED KILLED ON AcTive Servict 
(WiiLe ENGAGED ON NON OPERATIONAL FLYING 
DuTIcs OR ON THE Ground Throvan ENemy 
ACTION.—Sgt. J. Bishop Sgt gritn 
754172; Set. J. D. Gwynr 7; A/C2J.A 
Jackson, 651960; P/O W 4 ng, 81356; Sat 
W. C Munro, 755916; Set. O. J. Weeks, 370398 
KILLED ON ACTIVE Service.—L.A/¢ P. 4 
Anscombe, 747343; Cpl G Atkinson, 565463; 
Cpl. W. F. Bateman, 563962; Act. P/O. D. M. M 
Bell, 42784; Sgt. J. S. Bell, 75439¢ P/O. LL W 
Bennett, 41820; Sgt. J. N. Bil 
G Booth, 943762; A/C.1 L. E 
P/O. F ) Cameron 


Cla ppe rton, 530058; L.A/¢ 
A/C.1 A. G. Coulir ; 
Dell, 610506; Sgt. D. W. Der 
A 





F. Doncast 567998: Se 
L.A/C ». Gainey, 356359 
Haines, 903690: L.A/( P 
Sat B. Hancock 742644 
976057; P/O. A. TT. Har 
R It. Harrison, 911733; I 


614759; LA/¢ A J. 
J 944900 L 
Hulse, 93 





902551; LA/C. G. D 






i B. E Hurley, 913596 A/( 

949725; A/C.2 R. G. Jones, 1171578; A/C.2 1. 
King. 645505: Cpl. W. H. Lewis, 350025; L.A ‘¢ 
T U. Lovett, 238427; P/O. R. S. Magee, 3€ 
Set. D M. P. McGee, 745035 A/C.1 B. W 
M ills, r, 63924 
A 2. Sq. Lar 
KF. L. Moxey, 73498; F/O 

Sgt E. W Osbourne, 


Parish, 917250; F/O. W 


A/C.1 8. TV. Philbrick, 

Pitt, 906866; A/C1 G. J : 
P. B. F. Pryke. 741959; A 3 
Sgt. W. Tl. L. Richards, 343318: Sgt. H. W Sat 
741765: A/C.1 E. J. Saunders, 702278: A/¢ 


J. Sheasby, 948500; A/C.1 A. J. Smith, 74 

Sgt. C. A. R. Smith, 748498; A/C.2 B. Smit! 
1356692; Cpl. R. W. Smith, 809010; Sgt. W. I 
Smith, 900116; Cpl. H. D. Starck rr l 
A. J. Stewart, 334962; A/C.2 P 








Act. F/O. E. E. Sweet, 44268: A 

904596; L.A/C. L. W. F. Taylor 

F. H. Turrell, 950387; LA/C 

905251; A/C.2 W. F. G. West 

W. B. Wheelwright, 41763; A/C.2 i 
117159; A/C.2 R. T. Yates, 919260; A/C.2C. M 
Yorke, 963688 

WOUNDED or INJURED ON AcTive Servict 
A/C.2 M. 8. Alleock, 1003471: Cpl. H. Anscombe 
752650; A/C.2 K. G Apps. 1350340 A/C.1 
W. Ii. Bentham, 938164; Cpl. G. 8. Blakeles 
528328; L ( n grownlie, 900228; L.A/¢ 
E. J. Bunning, 753067: A/C \ ve 
552991; C32 T 

B. G. Cook, 574539; 

L.A/¢ V Dale, 616618 

943445; Set. W. N 

Donkin, 632880; A 

A/C.2 B. Henr 1004605 

973047; Cpl. W 

Jacobs, 915793; L 

Cpl. D. L. Lee, 591044 

39997; A/C.1 K 

Lockerbie 566994 

612778; L.A/C I 

1 LL Matthews, 61 

567648: Act. Wing 

A/C.1 K. C. Myers 

Nash, 546624 A‘ 

A’'C.1 8. Oakley. 65056€ A‘C.1 J. Orr 1516824 
I.A/C. C. P. Panting. 541561; Set. D. E. P 
Paul. 74879( A/C.1 Hi. Peters, 810119; A’C.1 
) Price, 905281 A/C.2 EF. I Procter, 116504 
A/C.2 Ht. F. Rolt, 1011892; P/O. G. W. Sal 
geber, 41325 A/C.1 R. G. Shorter, 75609 
LA/C. P. W Spencer 969332 L.A/¢ G 
Sturdy, 532954: LA/C. R. J. Talt 645521 
A/C 2 A. Topham, 937305: A/C.2 Hl. H. Va 
tine, 946540; L.A/C. L. W. T. Walker, 534758 
A/C.2 F A stmoreland 1103753 Se 
M. W. FE. Wild, 937911: A/C.1 H. Wilson, 61166 
A'C.2 E. Young. 952540 

Ihep or Wowunnps or Inuverres RECEIVED ON 
Active Service.—P/O. B. D. Clarkson, 42674 
A/C.2 A ’ Collins, 1356479 A/C.2 J Ker 
nedy, 983513; A/C.2 G. H. Malivoire, 1255418 
A'C.2 F. Sharroeks, 1003476: L.A/C. W J 
Tanner, 819076: LA/C. 8S. Worral, 530243 
Diep on Active Service.—A/C.1 A. E. C 
ham. 770416; L.A/C. W. Y. Cann, 638518: A/¢ 





R ( Carlton 975842 Edwa 
633370; Crt PM I Act. Cr 
nm W Marwick 66839 Mil 7 
574767: Act. Wing Cdr n 9474 
1/C.2 D dD Philip 1167635 ( A ( 
Steed. 529407: A'C.1 J ! 673 € 
PREVIOUSLY REPORTED MISSING Now Rs 


portTep Sare.—L.A/‘C. W. H 
Previousty Rtrorrep 


Silk 52867 
MISSING BeELIFvVer 


KILI ED IN ACTION Now Reportep PRISONE! 
or War.”—L.A/C. 0. A. Hutchins g 532; Se 
C. Wt Lewne, 580167: Sgt. C. J. S. Poole. 5804 
PREVIOUSLY REPORTED MISSING Now 
REPORTED PPISONER oF War Set R 
A he 549202; Set s I B 7421388 
Cpl G \ Battve, 8'638 Sgt \ 


Bowe 521960; Set G I Brixton 51117 





OUR FASTEST FLYING BOAT : 





Royal New Zealand Air Force 


KILLED ON ACTIVE SERVICE Sgt. D. O. Rewa, 
+1869 
IMED ON ACTIVE SERVICE Set. J. S. Brennan 
\.391875; Sgt. R. H. Clifford, A.391341 
~ 
The London Gazette 
RovaL Arr Force 
; Duties Branch 

























A Saro Lerwick being overhauled and serviced 
after a period of convoying, submarine spotting and other coastal reconnaissance 
duties. Our Service and civil flying Boats are the envy of the world. 








The undermer ne Pil Officers 

to the rank i Ff ng Officer Feb. 8, 1939 
1. G. P. Greenw i April 2 193 H.1 
Pickering Mar 6, Sen. Jar 3 % & 
Wallage Apr J. A. H. Be Jur 
17) R. M. MacK M. G. Homer, D.F.C., 1.2 
Clark June 2 R. A. D M July 3 
R. E. Lewis Ju 7) A. Frame, G. C. B. Peter 
Ju 5) L. W ams; (Aug. 17) A. L. Ria 
_ 4 H Robs LD H O'Ne Aug 
Cc. « F. Cooper, E. ( Minchir E. ¢ 

D. B. Fitzpatrick, 8. C. N G. F. i 
Mower, D. M. Wo« 

The underme ned é ansfe I 
cal Brar Apr Group ¢ F 
Gor Dear AFA R 1H. Ss AF 
Lang. M.B.E., A.F.C., O. G. W.-G. I CBE 
Wing Commanders: W. R. D V. G. A. Hatehe 
A..F E. M. D H » 2 Er 
I. M. Rodney Squadror lers N..D. Gilba 
Smit 1. W e, D.S.M., G.-L. 8. Griff 

M. K. D. P 

A.P,O I uM. S. P ! 
ent a mmis R.A.F.V.1 M 

Tr a r serv i Pie 
bation A. F. Fe i 

‘ ' Aug 

/ ; 

I G J ) 4 N 

nee 96" Ss N n 8 n Cha 
( ipmar 43829 } Charl i Car 

The f tior I Gia Aug 

1 rning P/O. Robs Ss 64 

ald ha ppear inder t I 
R.A.F.V.R stead of R.A.I 

T Bran 
The undern a granted esi0ns 
€ lurati« h tic Fl Officers 
probatior Warr Offi Ma Sen. F 
D. G. Vine M I Sen. Fe G. W 

Grayson; Ma Ss Marcel I 
Pritchard, E. L. 1 nps Ju 5, S Mar 
14) C. T. Dav June 5, Sen. M H. R 
Ellis, A. A. M r J 5. Sen. M G 
Symond Jur ig 8 Mar H. W 
Moody; (Ju 2 Sen. Ma ) B. J. Stevens 
June 28, Sen. May 9, R. Peng 4. Set 
March 14) H. 8S. H. M J : Mar 
+) A. M. Case 

The underme ! 
the duratior s Pr T 
probation I s nts J oe 
May 16) E. J. Andre June 24, 8 tay 3 
©. E. Denning; (Jal Sen. M 6) R. EY 
Hawker ! 8. Sen. Ma 6) G. A. S8 ; 
Inly 19. Sen. May 16) H.R. T er; (A 
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—— 
The undermentioned Flying Officers on probati 

sre conf i in their appointments: July 12) 
W. Batesor (Aug. 16) G. A. V. Collins; (Aug 
2) E. G Clarke 

The ui entioned Fiying Officers are pr 

moted to ! rank of Flight Lieutenant ser 
May 18) June 3) W. McCarthy, W. J. Scriv 
ener; (Jul M F. G. Mill, D.F.M.; (July 7 
W. R. Fros July 29) M. W. Moore, J. Woods 


Erratum 
1940 Notification 
Edward 


July 16 
Thomas John 
John read James 


In the G tte of 
concerning Sqn Lar 
Thornton 3139). For 
Balloon Branch 
The not tion in the Gazette of Aug. 20 
cerning P/O. A. J. Jones should ! 
ander the heading “A.A.F.” instead of “ R.A. 
and Special Duties Branch 


mmissions | 


Administratice 
The undermentioned are granted c 
the duration of hostilities in the ranks 


stated 


Flying Officers on probation Warrant Officers 

(May 9, Sen. March 7) E. S. McQuillan; (May 23 
Sen. March 7) A. Dawson; (May 29, §S 

March 7) W. H. Franklin; (May 31, Sen. May 2 
E. D. Deane M.M.; (June 7, Sen. May 2) J 
Beaton. Pilot Officer on probation Warrant 
Officer: (Aug. 16, Sen. July 22) R. O. Paisley 


(Aug. 16, Sen. July 25 N. R 
Brian; (Aug. 21, Sen. Aug. 5) J. W 
f W“ 








F/O. A. EF. I rster is promoted he ta 
of Flight Lie n Jul ) 
Equipment Bran 
The underme ned granted « 
for the duration of hostil ' Offi 
on prob: n niority May 2). Wa ari 
June 13) A. J. Holliday, M.M Aug A wW 
Usher. 
P/O. B. L. Howell is prot i , 
of Flying OF (Ju 17 
1 nfant B } 
I ne ure gl 1 
t € s P on 
“ ant Officer Aug 18s \ 
s p ting Warrant Officer J 
J ms Fros i I s 
Ss Aug. 7) PD. B. I ¥ Ser 
Ss Aug 7. BB. &. 1 
i at Aug. 24, Ser J i ; 
Galwa 
The u € proba 
ar nf | Jur 
promo be 1 » 3 t] 
Ww. 8.58 Cc. H 
Vedical Branch 
I u t ned Flying Officers ar 
r it he rank of Flight eu nt Ap 
9) 8. J. Walsh, M.B., B.Ch.; (Au 30. S Ang 
30. 1939) J. L. Brown, M.D., Ch.B., M.R.CUS 
L.R.C.P 
Denta Branch 
Th lermentioned Flight Lie 3 
Promoted to the rank of Squadron Leader j 
Wu: H. I. Clapperton, L.D.S P. M. Marea 
LDS 
F/O. J. N. Pimblett, L.D.S., is promoted to t 


rank of Flight Lieutenant (June 


Royal Air Force Reserve 


Reserve or Air Force Orricers 





General Duties Brar 
Fit. Lt. G. T. Dennys is granted the rar 
Squadron Leader Sept 1) 
FOE A ane is grante he rar Fligt 
I at sep 1 
P/O. HI Derwent is f n i t " k 
I g Officer July 17 
~ 
The London Gazette 
7 t mentione relinquish their « 
8 t cm ces I 
I june 1 ima DE. 
I z Office D l . , 
Ha 
Ad tratin rd Special Duti Bian 
F/0. A. M. D ‘ s ransfe 
& ral [| € Br t ] g 
P'O. 8 8B. Gantt elit shie t 
s " f healt! Sep ; 
Dental Brar 
l ed I Office 1 promoted 
rank of Flight Lieutenar (April 1 
se. L.D.S.; (Sept. 4) J. W. Sm 
L.DS 


Royal Air Force Volunteer Reserve 









Genera Duties Branch 

The ndermentione ed commissions 
for ti t n of ing Officers 
(Aug. 2%) BR. ¢ > ! Colepeper, K. R 
Collis Hi B. Fowler WwW S. Harding-Raynes 
A. E. Hek. F. E. Knight, G. Littleton, H. J 
Mann, S. Nelson. E. J. Travers 

The undermentioned are granted commissions 
for the ration of hostilities as Pilot Officers on 
Probatior Sergeants (June 7, Sen. May 30) 
J. P. Jamieson W. O. Weaber; (June 19, Sen 
May 2) H. D. Rankin; (June 29) J. H. Baldry; 
(J 13. Sen. July 11) B. G. Glover; (July 20, 
Ss Inly 11) G. T. Langlev. A. J. Brooks: (.1n!- 





K. J. Mars kK. Plus 
Gough, Db. M_ YN ‘ ] 
July tl La 
J ! t u u 
4) 1 A Wa 
i ! Au \“ ) 
Dut ‘ d I Brov 
Aug. 14) 1 A. Saws Aug 





2 Ss Aug yy GA t 
5, Ser May 9) R. G uest 
Aug. 11) M. J. il ns Lead 
(July 28 \ NS) Va sun 
F. B.andy, R. S. Lawrene 
is grante a comm n f 
hostilities as Actit Pilot Office 


probation J. G. I 
i appointment (March 29 
g Pivot Officer on probation M. 8S Proud 





lock is graded as Pilot Officer on probation (July 
i 
fhe undermentioned P Officers are promoted 
to the rank of Flying Onc (Sept. 23, 1y39 
P. B. Newson-Davis; (July 1 M. 8S. Burbery, 
( r. Oakes; (July 31) L. W. Coleman, 1 i 
Yarrow 
Officer on probation R. J. J. Wel 
ed t t Adn ative and 
ch and ace » on c 
17 
neh relinquish his hor : 
ssation of du Feb. 4 
f the ur rmer ned A Z 
ba ot ate ertminated yt es 
y 7) c. ¢ P< Aug 
ercda by §& iG 4 
28 
] hication he Gazectt Aug. 2 
J j Stev s cance j 
i at t & t } 











7 ” Bran 
I s C. F. Stepne 1 i 
i he Ta es as P ull 
n (J 29, Set Ma 
LB n DBrar 
| ! ntione are ante t 
f iralior hostul P ort 
atior Sergear Aug l Se lu 1s 
‘ M. Miller Cory 2 (A l Ser A 8 
WwW. H. J. W (Aug. 19, Se A l ! 
Fa (Aug. 23, 8S Au 12) M. if. Ainsma 
Lea 2 Alrera ‘ \ 18, 8 \ 
GV. t (A 24, Sen. Aug. 6) E.R 
id frat is ' b ira 
1 iermet i are gran mn 
’ at {} t $ P Oni 
Ma 4) \ ( Dunt M 
r & Hog May F Ww } 7 
I I \. Greet (Ju I li. A. Th 
J 26) b. J She lan; June 27 PrP. R 
b Hi A. Brett, R. B. El H. A. il 
Per I Ww. Wr June 28) K. 8 
Dougla R \ Wh i il I “ b i) 
liugne Ju 29) V F. R. Board a. 2.2. & 
Jones, D. I Pritchard; (July 1) H. 8. Cardew 
Hi t. Coilin “ I. Kenned J J. Mumford 
sr G Stot B I rhursfield, ¢ Ww 
G E Wa z > Wells, M.¢ J. Willia 
sen D.C.M MM (July 2) V Db. B 1 
D G Tucker (July 3 I Greet I 
\ ‘ J Warhar (Jul 4) G P. Danie 
iJ 5) G. E. Bond, A Wr July € 
R. J. Reese, J. S. Smith, C. E. White; (Ju 8) 
E C. Griffin, 8. Smith, G. V. W ut M. A 
Bb F. L. Megson; (July 10) H. 8S. Turner 
Ww. P. T. Vear July 12) R. A.G ( V 
Harding ju 13) R. IL. H. I 1 
7. “ W heat le July 14) 1. G 
Ju 5) G i J. Gilbert-G 
W 8 Lowe D. 8S. Crawford G I Lew 
' 7) R. W. Frase H. E. Bla LR 
( W. Sa m, A. G. T W J. Withar 
Ju 8) D. K. T Truscott A. I Ss 1 
Ju ne. A. PR li ffe Ju 24) H. I. G 
B ( Price J 26) ¢ J J ll 
Lov Hi. T. M D.3.0., BL W. N EE. B 
Siad A. § G. Steele (Ju 29 \ 1. Brown 
P J A. Calv res ( N ( ] B. tT 
De La Torr G A. Hoffe R. M. K 
.. ( M. F. Stow, J. N. T. W A. I 
\W 3 s ; Ww r, H. R. Cha LG 
‘ V. B. Dowling July 30) W. 8S. Tir 
j > i. F 1eTE Aug F. 8 
\ug 4) A M. ¢ Aug W D 
! 4. B. W Tt Aug A. \ 
B at August 9) A. G. A I I Ww And 
K. HL. Ba W. T. Bake I V. B. Bart 
4. W terry. A. W. Bodfield, J. M. B =. © 
B ib. B 1 G. Bradshaw, R. R A 
Bra D L. B len. E, F. Broot W. Brow 
Hi. J. Budd, J. I Burgess, J. R. ( mberla 
i? & kerham, 8S. V. ¢ bran, D. ( DFA 
\. FE. Cure, G. Dixon t. Dobs S. G. Driver 
l I Dunr d, § Edwards, Ff Hu. G Evatr 
Msi | I. Forsyth-Grant, K 1. Freem 
Ww. I rniss, A. W. Geddes, C. C. Glover, R. A 
Cree Hall, A. W. Harrison, § J. Hill 
N Hunter, G. B. Johnson, W. T. Jones 
i \ Kemp, L. L. Kenchington, A. F. Kind, 
i S. Lamping, J. Leigh, D. R. B. Mackenz 
a. I F filler W. Moeran, I. W 
Richards, N. Roberts, K. D. I togers, J. If 
towse, Jun I Rowson, A. Smith, R. A. { 
Sumner, D. N. Twist, E. Uriwin-Smith, L. F ° 
} K. Weakley. D.F« 


Watters, C 
G B 
r oR 


R. Watson, E. G 


August 19) \ A 





Weston, E. Whithead J I Williams, 
wil ’ T r Vv 








J C G YY I (Au ( \ 
Mol \ ist 14) A. R. ¢ w.P. ¢ 
HH. G. M n; (Augu ! “ it \ 
rk E. B 2. oe 2 Rg. M. P I } 
Swil \ ist If Gu \. Mor 1 W \“ 
\ i N. I lla ) A. Kemel ( 
lac W " A. P. Ma - SF 
! P “ \ugu Ek. S. Dav 
R A. Hend ) . < \ i 
Ww. B I W. Cov I I. Da 
Sir ¢ \. de Ba B t ‘ ls it 
~ © M. Jackaman, O. G. LP. Powe t. s 
Rand rR G Stafford R M s " 
\ugu ( 5S. Flee \ ! Hlard i t 
Sa x by \ugust A. W. ¢ Edward I \ 
( lille I Hi. lea Lb. ft I) r 8. ¢ 
lilunter Serg ’ A 1 Ss yi 
I W. ¢ ‘ 
he underr ioned I Lieutenants are pro 
! it ank of Squad Le is 
be 6, 1 } . Wee Gile (Ss r 9 
1939) W. HL. Fk I s é ) 139) I i 
rt M 
Pil on I rG.R 
trar i rect il Branch J 4 
ri f lermer ‘ r 
Office l t t } on " 
i t \ ist DS ' (Au 
2 B \ 1 H W Ow 
rh i ¢ ; ' 
sivt } I oti 
(Septen r 7) « Meky Pil 0 Y i 
ha Se ber ow. J Sey 
ber 4) F. I. R ‘ er 9) T. A. M 
! u I n |} ation 
} . = t 
Pr ! \ t kK OS 
Equis nt B 
Th entioned a i ! 
: { P ” 
I a se ] \u ) 
\ WwW. G. Phil ( 4 \ 
~ j W. G. ¢ 
| P | 
I on ; 
I . 8 Ls Hu 
Ved i 
rh i 
l ht I na \ i ! 
‘ M.B., BS V.R.CS.. LRP 
Ot \ G. ¢ Bar M.B., BOI 
M.R.CLS we Roe y J ( 3 | 
L.R.C.P Rr G Griffith M.R.C.S Lara 
( Ss. 4 M.B B.S M.R.C.S LR 
I ru M.B.. Ch.B., L.RC.P. & B.; 8. N 
ti R.CS t Pr B Rod Mi 
( B, MRCS L.R.C.P bei = Ss 
M.B ( B.; W Ss MRCS LRP 
G s M.R.C.5.. L.RCLP Aueo 
W M.B Ch.B 
rt lerme i | on ‘ ' 
i I I 
Jul 3 W K. Stew VB ChB (J 
 / il M.R.C.8.. L.R-C.P WwW. L. 
MB... ¢ B (Augu I 8S. Ca MRCS 
L.RP 
Denta Brar 
Th t ed I g Officer ' 
t ed we rank Flight eu ar (J 
8) H. W. WalkerSmit! L.D.S W. R. Gra 
L.DS.; WW 3) C. Parmée, L.DS Augu 
29) J. Liddiard, L.D.S F. L. LDS 
Chaplains Bra h 
rh undern tioned grat t : 
{ t ' ratior I bd ‘ ia 
r k of Squadron I i \ )} The R 
VY R. HL Vivia Au t I Rr r.T. & 
Pear 
Auxiliary Air Force 
Accountant Branch 
P/O. Uu I. Cuff is r h f 
Fiying Off \ ist 15 
Medical 1 
I i I g Off 
ted t I ra Fiig I ' 
August 25 1} Cant MB Bb. MRCS 
L.R.C.P \ G i Lb ‘ VG 
Ch.B Augu:t } I ( ID W.R« 
I P li. J. Hat M.S.5.A 
ad ’ 
Women’s Auxiliary Air Force 
l ! n i i \ 
s on \ A/CW M 
HW. F. E. Al ( y Vv. S. Aly vcw 
M J \ I ( M M ll B 
( Ss M oe a Ss M M i 
B A cW Miss M \I i , cw 
liss J. G. Car I her A cw M M.¢ 
‘ Sr Ss Sg M Ib A. ft ( M 
A. C. Fra ACW M . B. « 
A CW Miss M I it ‘ ( M l 1 
Jack A cW M \ M Jenk Vcow 
M B. R. Killick, Sg M M. A. McG. K 
A/CW.1 Miss A. C. Lov S M M. F. New 
mat 4, CW.2 M I o.oo Sut M t 
Oliver, Sat. M lB BP A cw M 
D rR ardson A CW M . a 
A/CW.1 Miss I J. St i Cpl. M ow 
vester, A/CW.1 M 1. Eg. I ader A cw 
Miss D. ( M. Stott A/CW.l M t 
Tanner, Sgt M I M Thompsor ACW 
Miss N. R. van Gelder. Cpl. Miss J. B. Wal 
A/CW.2 Mrs. R. ¢ Willien 
The undermentions Assist t Section Off 4 
relinquish their appointments (August 29) M 
s nton: (Seotember 9) Mrs. P.-F. Jobnaon 
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Workers’ £1,000 for Forces 
"THE Fort Dunlop 

taken {1,000 from the reserves of 
their Hospital Benevolent Fund and 
bought with it an ambulance and an up 
to-date completely 
equipped, for the use of the Forces. The 
canteen will be staffed and run by the 
Y.M.C.A which looks after the Mid- 
lands. 


Welding Dissimilar Metals 


ARIMAR, LTD 

for welding together 
and ferrous metals which depends for its 
special methods 
flame 
weld is 


workers at have 


mobile canteen 


announces a process 
non-ferrous 


success on a new flux 
of manipulation 
control The strength of the 
claimed to be not les han that of the 
weaker metal 


and accurate 


Anti-vibration Mountings 


TS order te 

vibration in such 
dard 
bloc, Ltd 
ing some alternatin which mav be 
other 


described in the 


eliminate 

stan- 
unsuitable, Silent 
have issued a boc klet desc rib 


used 


ngineers 
places where 


mountings are 


where dimensi restrictions 
arise The 


ended to show all the 


booklet i n 1 t 
tvpes of special mountings which Silent 
bloc have produced, but rather to be an 
indication ments 
vailabl 

Design 
Silent blo« 
broke R« 
Wait, fe 


Refrigeration for Testing Cables 


W! A\THERPROO! ( 
pounds and finis 


com 
frequently be subje 
tions of temperature in 
In recent years there 
extended use of insulated cz 
mercial 1d 
his has intensified the 
lacque red 
over a temperature 


the order of minus 10 deg. | to 


aircralit 
problem of de- 
to operate 


SeTVICe types ol 


vel ping cables 
range ol 
plus 
more ex 


efhiciently 


g. | vhich exist in the 
parts ot aircrait The 
situations also involve 


posed 


conditions 
in the 
vibration and subjection to 
ous effect of morsture 

\ir Ministry spec 
tests involving the cooling on 
the flexibility of with and 


r 
ut the overall | mi 


| Jacquet 
rhe procedure ! placing of 
ample length in ; mperaturé 
atmosp! period and con 
ducting nding test round mandrel 
temperature level It is 
future pecihiications tor 
I ate 
“on 


Incorpor 
iuctors when 


] 


equipme! 


hey few 


supplied 


In front of the refrigerating unit ther 
is a control panel on which is mounted 
a large recording thermometer and two 
thermostatic controls with from 
minus 20 deg. F. to plus ro deg. F. and 
15 deg F to 45 deg. I respectively. 
\ rotary switch for changing over to the 
thermostatic control with the range de 
sired is also included together with a 
switch to operate the small 
air circulating fan fitted inside the 
cabinet for defrosting 

Ihe procedure is to place the cable in 
the refrigerator cabinet, where it is left 
for periods of 3 to 21 days depending on 
type of cable and purpose for which it 
is intended. A small door in the main 
access door to the cabinet, is fitted over 
an open aperture through 
which samples can be withdrawn as re 
quired during or after experiments. 

Oilite Size List 

i their latest publication The Man- 
ganese Bronze and Brass C« Ltd 
give detailed dimensions, in 
millimetres, of all the available 
and lengths of Oilite  self-lubricating 
bronze bearings Many 
cluded in this edition. In addition to the 
range of sizes, formule is given for cal 
culating correct bearing dimensions, and 
further chapters deal with assembly, 
1 supple 


loads and speeds machining and 


ranges 


defrosting 


observation 


inches and 
sizes 


new sizes are in 
} 


mentary lubrication Copies ar 
had from The Manganese Bron; 
Brass Co., Ltd., Caxton House, 
S.W.41. 


New Aircraft Materials 
Northern Aluminium ny 
obtaining 

: lon 
i ity Known 
as NA226, it \ i proof stress of 
24 tons/sq. mn { nll cast 
tensile I th 27 
in. and an ¢ 
caitterent 


raisca t« 


ultimate 


AERONAUTICAL 


Mar 


Sperry GYROSCOF 


PATI 


7 


3 
SEPTEMBER 19, 19498 


Resinoid tubing is another pep 
maferial. Made of polyvinyl alcohg@. 
thé®tubing has a high resistance to a 
and @rganic solvents and is claimed to 
be #mpervious to oils and petroly, 
Among its other desirable properties ate 
high abrasion resist 
ance and resistance to flexing and vibra. 
tion. The material is also made in sheets 
and rods. 


low specific gravity 


Trade Catalogues 


“HE Central Public Library 
lington, New Zealand, has estahe 
lished a collection of trade catal cues ‘in’ 
order to serve the interest of both buyers 
and sellers of goods The I 


of Wel 


collection ig 
accessible to the public, and the Library 
is most desirous of adding to it Any 
firms who wish to send their catalognes 
should address them to The City 
Librarian, Central Library, P.O. Box 
1529, Wellington C1, New Zealand, and 
their receipt will be acknowledged, 
Packets should be marked Printed 
Matter Only’’ and forwarded as second 
class mail 


Alkaline Batteries 


| igen for many specialised purposes in 
peacetime there are ol course, 
many reasons why this type of battery is 
used so extensively in the nation’s war 
effort Briefly, they may be summed up 
as follows 


First 
they are 


they are made of steel; 

robust in construction, and will 
survive any amount of rough usage, 
Secondly, owing to the electrical charac. 
teristics of alkaline batteries, they are 
periods 
without serious loss of charge, and with- 
out any electrical damage; 
and lastly pecause ¢ wo reasons 
stated exceptionally long life 
in servic d ictica ouble-free, 


capable of standing idle for long 


material or 


and therefe low maintenace costs, 

that these 
osted at such high 
rates as twice ormal charging cur- 
rent ior iny eriod trom 2 to 60 
ittery is 


is also interest 


batteries can 


inutes in a dis- 


larged 


provides 

condition 
Such batteries 

Britannia Batteri 


modern works at Redditch, Worcs 


Mesrs. 
Ltd in their 
rang- 
Irom 5 to 500 ampere- 
result of many vears of 
ex perience, 


made 


ing in capacity 
hours, are the 
research and manuf 


turing 


NT SPECIFICATIONS 


Liquid- 


flexible 
aerial 


F. B 
pports 


E. R, 
trided 


indi- 
ating- 


rcraft 


varr 








inted 
cond 


ses in 
uTse, 
ery is 
war 
ed up 
tee 1; 
1 will 
Isage, 
ifac- 
are 
eriods 





